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FOREWORD 


In October 1934, at the invitation of Dr. Frederick Hanes, Dr. Walter Kempner 
left Germany to accept a position as a research member of the Department of 
Medicine in the fledgling Duke University Medical Center in Durham, North 
Carolina. Initially, he spent most of his time in the laboratory pursuing his interest in 
the role of oxygen tension in biological reactions; he also was a consultant on the pub- 
lic medical wards and taught medical students. Once, while discussing metabolic 
functions of the kidney with students, he voiced his growing conviction, based on his 
laboratory findings, that renal disease might actually be influenced through diet. A 
student asked, Why don’t you try this out on a patient, instead of just talking about it? 
In this casual challenge lay the beginning of the Kempner rice diet, which, as this vol- 
ume documents, revolutionized medical knowledge about the effects of diet on renal, 
cardiovascular, and metabolic diseases. 

In 1942, one of the first patients to be put on the rice diet in the hospital was 
sent home, after a stay of two weeks, with instructions to stay on the diet and return 
after two weeks, Misunderstanding the instructions, she returned after two months. To 
the surprise of everyone—including Dr. Kempner—she had improved enormously: 
her blood pressure was lower, her heart size smaller, her blood chemistry improved. 
The rest is history. 

Dr. Kempner did not rely on patients’ subjective reactions—increased well-being, 
fewer headaches, etc—to measure the efficacy of his treatment; he wanted and got objec- 
tive evidence. Blood pressures were charted, serial blood and urine tests recorded, and 
retinal photographs, chest films, and electrocardiograms taken at intervals. At a medical 
meeting in 1944 where chest films were presented, he was accused of forgery; the x-rays, 
like fingerprints, could be identified as of the same patients, but it was suggested that the 
dates had been reversed. An ophthalmologist from Boston wrote Dr. Banks Anderson, 
head of the Duke Department of Ophthalmology, questioning the validity of the eye- 
ground photographs, implying that they must in some way have been falsified. The chair- 
man assured him that the photographs were made by Duke’s medical illustration depart- 
ment, and added, "I have seen these amazing results for myself." In 1950, after consulting 
on a patient who had been on the rice diet for some months, Dr. Anderson noted, “This 
patient’s eyegrounds are improved to an unbelievable degree. I have never previously seen 
such an extensive papilledema subside with such minimal retinal scarring, nor for that 
matter do I think I have ever seen a patient with this degree of hypertensive retinopathy 
alive after this length of time." 


Volume I of Dr. Kempner’s papers covers the years 1926-1945. The first paper 
in Volume II is a comment by Dr. Kempner at a clinicopathology conference in 1943, 
in which he draws a distinction between metabolic and excretory functions of the kid- 
ney and points to the former as a main culprit in renal and hypertensive vascular dis- 
ease. The second work is a report on the first major presentation of the benefits of the 
rice diet in the treatment of renal disease and of retinal and hypertensive vascular dis- 
ease, and it tabulates the decrease in hypercholesterolemia. Dr. Reginald Smithwick, 
the father of surgical sympathectomy for hypertensive vascular disease, was struck by 
these dramatic findings on the rice diet’s effectiveness in patients too sick for his sur- 
gery. He commented to Kempner, "You start where we end.” 

As Dr. Eugene A. Stead wrote of his colleague and friend, "Kempner has ded- 
icated his life to the study of vascular disease and after all, his strikes have all been 
made in areas where the experts said there was no gold. Who in his right mind would 
have ever thought that rice and fruit could modify vascular disease appreciably? Who 
would have fed a protein-deficient patient, losing large quantities of protein in his 
urine, a protein-poor diet? Who would have dared to give a more than 90% carbohy- 
drate diet to a diabetic? Every expert knew that cholesterol levels were not influenced 
by diet. Nevertheless, all these leads have paid off richly.” 

In 1949, writing about the beneficial effects of the rice diet in so-called benign 
essential hypertension and in malignant hypertension, Kempner wrote, "The impor- 
tant result is not that the change in the course of the disease has been achieved by the 
rice diet but that the course of the disease can be changed." 
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tion the nonprotein nitrogen varied fram 232 
to 375 mg. per 100 ec. The phenolaulfonph- 
thaleln teat revealed no ezeretion at all of the 
dye on several occasions. The total proteina 
were 64 Gm. per 100 c¢.; albumin was 4.4 
and globulin 2 Gm. per 100 cc. 

The average serum calelum (seven deter- 
minations) was 4.8, and the phosphorus 11-2 
mg. per 100 ce.—the reverse of the normal 
ratio—, and the ionized calcium ranged from 
1.6 te 24 mg, per 1 ce. When the jonized, 
or physiologically active calcium is leas than 
3 mg. per 100 ce. tetamy ensues, and this 
patient had active tetany om several occa- 
sions, which was relieved by large doses of 
calcium gluconate given intravenously, In 
passing, it should be noted that the convul- 
sive phenomena of uremia may be due to 
hypocalcemic tetany. Phosphorua is ex- 
ereted largely by the kidneys, and when it 
ia retained in the blood because of poor ex- 
eretion it is exereted in part by the bowel, 
with resulting hypocalcemia and tetany. 

However, when either calcium or phos- 
phorus rises abnormally in the blood, a col- 
loidal complex is formed which is removed 
from the blood by the reticul-endothelial 
eclla. These cells store ft and return theae 
elements as they are required to maintain the 
jealously guarded proportion between plas- 
ma calcium and phoaphorus™’. 

The blood pressure, which was 170 over 
0) on admission, fell to an average of 135 
over TO, where it remained throughout his 
atay Im the hoapital, The heart waa only 
slightly enlarged, and the electrocardicgram 
showed only left axis deviation. The patient 
was not in cardiac failure, and thia fact leads 
one to speculation as to the absenee of hy- 
pertension, Could it be that ao little func- 
tioning kidney remained that the kidney was 
powerless to furnish a pressor substance to 
the blood? 

During the last few days of his illness the 
patient was atuporcus, and had a fever, 
doubtless due to some terminal infection, 
though the notes do not permit me to say 
what thia might have been. 


Discussion 
Dn. KEMPNER: Dr. Hanes has given you 
the story of this case of kidney disease, from 


the operation for bladder stones eighteen 
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years ago to the terminal renal breakdown. 
Tt ia a story of lost opportunities. When the 
patient finally came to the hoapital the chem- 
ical fonctions of the kidneys had ceased, 
and, if Dr. Hanes's prediction is correct, his 
kidney parenchyma had been almost com- 
pletely destroyed. Thia patient “without” 
kidneys could furnish the basis for a discus- 
sion of the whole clinical physiology of kid- 
ney disease, I want to draw your attention 
to only two points today. 

1. Der. Arthur Grollman has told you re- 
cently that hypertension should be regarded 
as being due to the absence of an anti-preasor 
substance which, he believes, is formed by 
the normal kidney, just as the high blood 
sugar in diabetes mellitus is due to the ab- 
sence of insulin which is formed by the nor- 
mal pancreas. According to thia theory, our 
patient “without” kidneys should have had 
a very high blood pressure, but except for a 
blood pressure of 170 systolic, 98 diastolic on 
admission, and a systolic blood pressure 
ranging between 160 and 125 during the last 
four days of hia life, the average of frequent 
daily blood pressure readings during the re- 
maining twenty-seven hospital days was 
134 systolic, 73 diastolic, although the 
phenolsulfonphthalein excretion at this time 
was recorded as zero, and the nonprotein 
nitrogen averaged 263 mg. per 100 ce, 

On the other hand, I believe that a blood 
pressure raising substance, the production of 
which depends upon the activity of the kid- 
ney cella under pathological conditions, 
causes hypertension, and I would explain the 
absenee of hypertension in this patient by 
the assumption that there was only a mini- 
tal amount of physiologically active kidney 
tissoe left. 

2. This patient up to his death excreted 
an adequate amount of urine, averaging in 
the last twenty days of hia life 1664 ee. 
daily; and hia urinary nitrogen and urea 
excretion In this period were considerably 
higher than we have frequently found them 
to be in nephritic patients with a normal 
nonpretein nitrogen. 

This point is illustrated in the following 
table. Patient “B", a chronie nephritice with 
hypertension, received the sume diet, consiat- 
ing chiefly of carbohydrates, as did the pa- 
tient under discussion in this conference. 
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These figures illustrate again a point 
which | have made in previous papera™: 
that the high blood nonprotein nitrogen is 
not necessarily due to a decreased excretion 
of wrest through the kidneys, but may be due 
to a serples formation of urea. This surplus 
urea is formed from amino acids by the liver 
whenever there is an impairment of the 
chemical functions of the kidney cells. Nor- 
mally the kidney cells participate to a great 
extent in the metabolism of amino acida, 
converting them into ammonia, whieh is 
more easily excreted in the urine than ia 
Uren. 
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Anatomical Disenasian 


Dr. DowoLas H, SPRUNT: At autopay the 
abdominal cavity contained 1000 ec. of clear 
fluid. The heart was hypertrophied, weigh- 
ing 375 Gm. Some yellow areas, which mi- 
croscopically were seen to be fat, were pres- 
ent in the myocardium. 

The kidneys were about normal in size but 
weighed only 70 Gm. each. On section the 
kidneys, as shown in the illustration, were 
only shells, with greatly dilated pelves. The 
cortex was quite irregular and several yellow 
nodules were seen. In microscopic sections of 
the kidney only a few glomeruli were found, 
and all of these were damaged, showing all 
stages of necrosis, scarring and hyaliniza- 
tion. There was also extensive round cell 
infiltration, particularly just beneath the 
capsule. The larger and middle sized arteries 
were extensively sclerosed: the arterioles, 
however, showed only a alight amount of 
seleroaisa. The tubules were dilated and fre- 
quently filled with a dense, laminated, eosin 
staining material. A microscopic prepara- 


Pig. 1. Photograph of the halves of one kidney, showing the cut surface and the ex= 
terior, with the capeule stripped oway. 
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A. 
ay 6, 1944 


Watter KEMPNER, Duke University School of Medicine, 
Durham, N. C.: 


Treatment of Kidney Disease and Hypertensive Vascular Dis- 
cose with Rice Diet: Exhibit showing that a rice-fruit-sugar 
diet has proved to be beneficial to the majority of patients 
treated for acute or chronic kidney disease or hypertensive vas- 
cular disease. Blood pressure, nonprotein nitrogen, cholesterol 
decreased, and the angle of the clectrical axis of the heart 
jncreased. Flat, diphasic, inverted T: waves became more 
upright, heart became smaller and retinal hemorrhages, exudates 
and papilledema disappeared. Summary of these effects and 
those on urinary chloride and nitrogen excretion, plasma pro- 
teins and hemoglobin, as well as the effects on individual patients 
together with photographs of eyegrounds, electrocardiograms 
and chest films. 
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TREATMENT OF KIDNEY DISEASE AND HYPERTENSIVE VASCULAR DISEASE WITH RICE DIET 


This poster presentation was displayed in a large booth at the Chicago Session of the Annual 
Meeting of the American Medical Association. One of the posters contained the following 
statement: 


The kidney, besides being an organ of excretion, plays an important roje in the body as an 
organ of metabolism (deamination of amino acids, formation of ammonia, oxidation of keto- 
acids, etc.) 


In kidney diseases there may be impairment of both the excrerory and the metabolic function 
of the kidney, or of either one alone. Experiments with the Warburg technique have shown that 
the metabolism of isolated kidney cells can be altered quantitatively and qualitatively, 
reversibly and irreversibly (e.g., by changes in the oxygen concentration of the cell milieu). 


Pathological conditions in the kidncy (considered here only as an organ of metabolism} may 
lead to the following changes: 


a. Substances which are normally metabolized by the kidney cells increase in amount. 
b. Substances which are normally produced by the kidney cell metabolism decrease in amount. 


c. Some of the substances normally metabolized by the kidney cells are vicariously metabo- 
lized by the liver cells with a resulting increase of the metabolism products of the liver cells. 


d. “Abnormal” substances appear which under physiological conditions exist only in an inter- 
mediary (nonapparent) phase of the kidney cell metabolism, since normally they are immedi- 
ately further metabolized to harmless end products. 


WE HAVE ASSUMED AS A WORKING HYPOTHESIS: 


1. That some of these “abnormal” substances which appear in disturbances of the metabolic 
function of the kidney cells are “harmful,” playing a role either directly or indirectly in the 
development of hypertension, vascular retinopathy, encephalopathy, heart lesions, and new 
kidney disease. 


2. That the ordinary mixed diet contains constituents which may increase the production of 
these “abnormal” harmful substances by the diseased kidney cells. 
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TREATMENT OF KIDNEY DISEASE AND HYPERTENSIVE VASCULAR DISEASE WITH RICE DIET 


Treatment of Kidney Disease and Hypertensive 
Vascular Disease With Rice Diet 


Walter Kempner, M. D. 
Durham, N. C. 


A dietary regimen consisting of rice, 
sugar, fruit and fruit juices supplemented 
by vitamins and iron has been used during 
the past four years in a series of patients 
with acute and chronic glomerulonephritis 
and hypertensive vascular disease. The diet 
contains in 2000 calories about 15-25 Gm. of 
protein, 4-6 Gm. of fat, 460-470 Gm. of car- 
bohydrate, 0.25-0.4 Gm. of sodium, and 0.1- 
0.15 Gm. of chloride. The amount of fruit 
juices given daily is usually 700-1000 ce. 

In a great number of the 140 patients 
who followed this regimen for periods rang- 
ing from four days to thirty months in the 
hospital and at home, the diet proved to be 
beneficial. Apart from the subjective im- 
provement, there were favorable changes in 
the blood pressure, in the heart size, in the 
electrocardiogram, in the eyegrounds and in 
the urine and blood chemistry findings, and 
loss of edema. In no instance has the diet 
proved to be harmful. Careful medical super- 
vision, however, including studies of blood 
and urine chemistry, is essential. 

A detailed account of the results obtained 
with the rice regimen will be given else- 
where. The histories of 2 patients, one with 
chronic glomerulonephritis, the other with 
hypertensive cardiovascular disease, are giv- 
en here as a preliminary report. 


Case 1 


F. C., a 25 year old white farmer, was ad- 
mitted to Duke Hospital with the complaints 
of wealmess, swollen ankles and “sick head- 
aches”. 

History. His mother had died at 30 of 
“Bright’s disease”. The patient had “always 
been well;” he had had no childhood disease 
except “German measles” at the age of 20. 
A herniorrhaphy was done when he was 6, 
and a tonsillectomy when he was 10. 


In November, 1942, he had a cold, with 
general malaise, and was in bed for two 
weeks. There was no sore throat, but he had 
pain in “both sides”, bright red urine, burn- 
ing on urination, and nocturia (two to three 
times nightly) for three or four days. He 
was told that he had albuminuria. In Decem- 
ber, 1942, he noticed puffiness around his 
eyes and ankle edema. He had not been feel- 
ing “up to par” since and had been in bed 
most of the time. In February, 1943, he was 
rejected by the army because of marked 
albuminuria and high blood pressure. He had 
had sick headaches with vomiting spells for 
the past month. Since the onset of his iliness 
he had been treated with bed rest and a high 
ealoric, high vitamin, salt-poor diet, with re- 
striction of fiuids. He was referred to Duke 
Hospital with the diagnosis of chronic ne- 
phritis and nephrosis “which has failed to 
improve and in which the outlook is bad.” 

Examination. On June 2, 1948, his temp- 
erature was 36.8 C., his pulse 80, respira- 
tions 20, blood pressure 186 systolic, 110 di- 
astolic. His. height was 167 cm., his weight 
74 kilograms. There was a 1 plus pitting 
sacral edema. His eyegrounds showed bi- 
lateral venous engorgement and tortuosity, 
with narrowing and tortuosity of the arteri- 
oles; there were small plaques of exudate 
around the macula on the left. His teeth were 
in good condition and his tonsils had been 
removed. There were no pathological find- 
ings in the lungs. His heart was enlarged 
bilaterally (fig. 2}. The rhythm was regular. 
There was a soft systolic murmur over the 
entire precordium, loudest over the 2orta. 
The liver was not enlarged. A flat plate of 
the abdomen showed nothing grossly abnor- 
mail. 

The hemoglobin was 76 per cent and there 
were 3,610,000 red blood cells and 8920 
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Fig. 1. Biood pressure of patient F. C. 


white blood cells. The differential count 
showed 68 per cent polymorphonuclears, 3 
per cent eosinophils, 5 per cent large lymph- 
ocytes, 15 per cent small lymphocytes, and 
9 per cent monocytes. The corrected sedi- 
mentation rate was 27 mm. per hour. Kahn 
and Kline tests were negative. The blood 
chemistry was as follows: nonprotein nitro- 
gen 59 mg. per 100 cc. of blood; tota) pro- 
teins 4.6-4.1 Gm. per 100 ec. of plasma, al- 
bumin 1.6-1.7 Gm., globulin 3.0-2.4 Gm., al- 
bumin-globulin ratio 0.53-0.74. Chlorides (as 
NaCl) were 662 mg. per 100 cc. of plasma, 
calcium 8.1 mg. per 100 ec. of serum, phos- 
phorus 5 mg. per 100 cc. of serum. The cho- 
lesterol] content was 368 mg. per 100 cc. of 
serum. 

Urinalysis showed the specific gravity to 
be 1.004-1.016. The average amount of al- 
bumin during a twelve day period on a low 
protein, salt-poor diet was 1 Gm. per 100 ce. 
There were 30 to 40 white blood cells per 
high power field, 20 to 30 red blood cells. 
benzidine (3 plus), and cellular and granular 
casts. The phenolsulfonphthalein test showed 


5 per cent excretion at the end of one-half 
hour, 7.5 per cent at one hour, 5 per cent at 
one and a half hours, and 5 per cent at two 
hours. The total excretion in two hours was 
22.5 per cent. This test was repeated three 
days later, with the following results: one- 
half hour, 5 per cent; one hour, 10 per cent; 
one and a half hours, 7.5 per cent; two hours, 
5 per cent; total excretion in two hours, 27.5 
per cent. The family physician reported that 
in March the excretion in two hours had been 
60 per cent. 

Impression: Chronic nephritis following 
acute glomerulonephritis. Hypertension, vas- 
cular retinopathy, azotemia, edema, hypo- 
proteinemia, hypercholesterolemia. 

Course. The patient was placed on a low 
protein, salt-poor diet, with fluids limited to 
1000-1200 cc., for thirteen days. His weight 
loss (edema) was 5 Kg. His blood pressure 
did not change during this period, the aver- 
age being 178 systolic, 105 diastolic, and the 
lowest, taken during sleep induced by sodium 
amytal (0.6 Gm.}, 150 systolic, 96 diastolic. 
The nonprotein nitrogen rose from 59 mg. 
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Fig. 2 Redaction of beart size in patent F.C. The transverse diameter is decreseed by 15 per cent. 


per 100 ec. of blood on admission to T2 mg. no longer had headaches. An electrocardio- 
On June 15 the patient was put on the rice gram showed the previously flattened T 
regimen (2000 calories, 900 ce. of fruit waves to be normally upright (fig. 4). 

juices). After six days his blood pressure The patient continued the rice regimen at 


complaints. There was no ¢dema, retin- 
cee opathy had di A eit tine, at Rk 
normal in size. The average blood pressure 


after 
diet, the nonprotein nitrogen was 46 mg. the rice regimen and partial bedrest in the 
per 100 cc. of blood, chlorides (as NaCl) hospital and at home (EB) are compared with 
612 mg. per 100 ec. of plasma, cholesterol those after seven months of a 
£90 mg. per 100 ce. of serum. The urine salt-poor diet and bedrest at home and 
contained 0.8 Gm. of albumin per 100 cc; twelve days of a low protein, salt-poor diet 
the hemoglobin was 78 per cent. The patient and bedrest in the hospital (A) 
ad. Before rine diet Bi. dfter rice diet 
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Fig. 3. Weight, nenprotein nitrogen, and total plasma proteins of patient F.C. 


ation was 128 systolic, 73 diastolic; the cho- 
lesterol content was 206 mg. per 100 ec. of 
serum. There was no edema. His eyesight 
was normal and he was able to carry on his 
former work as overseer on a small farm 
without any complaints. 


Case £ 


ER. W., @ 36 year old white mill worker, 
was admitted with the complaints of severe 
headaches, dizziness, failing vision 


, ezertion- 
al dyspnea, and palpitation for about ten i = 


rmonths. 

History: His mother died at the age of 
50 of “Bright's disease” and hypertension. 
One sister has hypertension; another sister 
died of hypertension at 33. 

The patient had mumps, whooping cough, 


, Chicken pox and pneumonia in childhood, and 


measles at the age of 16. His general health 
was good, except for nasal obstruction and 
occasional head colds and sore throats. At 
26 he noticed beginning deafness in the left 
ear. Since the age of 22 or 23, he has had 
epigastric pain ome or two hours after 
meals, which was relieved by alkali or food 
and was improved by a bland diet. At 55 
there was an episode of vomiting of coffee 
ground material, and tarry stools for- one 
week, 


He is known to have had hypertension 
for about five years, the systolic blood pres- 
sure ranging from 170 to 220, but usually 
remaining between 175 and 190. He had had 
headaches for three years, pradually increns- 


get up; later they occurred at amy time of 
day or night They were generalized, start- 
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Fig. 5. Hlood pressure of patient BR. W. 
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sis of the colon. The patient was treated 
with nitroglycerin and nicotinic acid. 

During April, 1943, his condition became 
worse. He had marked substernal pain, 
severe headache, and further impairment of 
vision. He was sent to Duke Hospital with 
the diagnosis of “severe essential hyperten- 
sion with choking of the dises.” 

Eramination on May 21, 1943, showed 
the temperature to be 36.6 C., the pulse 66, 
respirations 20, blood pressure 200-204 
systolic, 126-140 diastolic. His height was 
170 em., his weight 74.25 Rg. There was no 
edema. The pupils reacted well to accom- 
modation and light. Examination of the 
fundi showed both discs to be very edemat- 
ous, with extensive peripapillary edema. 
The veins were engorged and tortuous, with 
arteriovenous nicking; the arterioles were 
tortuous and partly covered by retinal edema 
(fig. 7). The eardrums were intact, but 
hearing was greatly impaired on the left; 
air éonduction was better than bone con- 
duction in beth ears. The sinnses transil- 
luminated well, The adenoids were large, 
and the tonsils were large and hyperemic. 
The teeth were in good condition. 

The lungs were clear to percussion and 
auscultation. The heart was enlarged and 
the sounds forceful. The aortic second sound 
was greater than the pulmonic second sour. 
There were no murmurs. The liver was not 
enlarged and the spleen was not palpable. 
No tenderness was elicited in the kidney 
region. Neurological examination gave mo 
pathological findings. A chest film showed 
the lungs to be clear, and the transverse 
diameter of the heart to be 14.7 om.: the 
aorta was dilated (fig. 5). An x-ray of the 
abdomen revealed non-rotation of the duo- 
denum, jejunum and ascending colon. The 
electrocardiogram showed a slightly flai- 
tened T;, upright T; and T;. The angle of 
the electrical axis was plus 30 degrees (fig. 
&). 

The hemoglobin was 93 per cent, the red 
blood cells 4,800,000, and the white blood 
cells T200, with 70 per cent polymor- 
phonuclears, 2 per cent eosinophils, 1 per 
cent basophils, 8 per cemt monocytes, 2 per 
eent large lymphocytes, 17 per cent small 
lymphocytes. The blood chemistry was 45 
follows: Nonprotein nitrogen $8 mg. per 100 
ec. of blood, urea nitrogen 12.6 mg. per 100 
cc., urea ratio 3 per cent. The total proteins 
were 6.6 Gm. per 100 ce. of plasma, albumin 


Fig. 6. Electrecardicgrams of patiest ER. W. 

Flattened T-1 hag become more upright. There 

hag bees an imereage in the angle of the elec- 
trical aziz from plos 30° to plus #* 


3.7 Gm., globulin 2.9 Gm., albumin-globulin 
ratio 1.8. Chlorides (as NaCl) were OT? 
mg. per 100 cc. of plasma. calcium §.7 mg. 
per 100 ec. of serum, phosphorus 3.5 mg. 
per 100 ec. of serum, cholestero] 260 mg. 
per 100 ec. of serum, 

The urine showed a slight trace of al- 
bumin, 1-2 white blood cells per high power 
field, an occasional hyaline cast, and no red 
blood eells or benzidine. The total urinary 
nitrogen was 7.6 Gm. in twenty-four hours: 
the urea was 13.1 Gm. in twenty-four hours. 
A phenolsulfonphthalein test showed 17 per 
cent excretion in one-half hour, 26 per cent 
in one hour, 11 per cent in one and one-half 
hours, and 12 per cent in two hours. The 
total excretion in two hours was 66 per cent. 
The concentration test showed a range of 
1.008-1.027. 

Impression: Hypertensive cardiovascular 
disease; vascular retinopathy, 

Course, Because of the severity of the 
papillitis and the engorgement of the retinal 
veing, the rice diet (2000 calories, 1000 ec. 
of fruit juices) was started on the second 
hospital day. The blood pressure dropped 
almost immediately (fig. 5), averaging dur- 
ing the first week 181 systolic, 123 diastolic: 
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Fig. 7. Disappearance of marked papllledems and peripapillary retinitis in patient EB. W. Ex- 
rerged amd terigons retina) teims kate become straighter and smaller jn caliber. 


during the second week 138 systolic, 104 for the next three weeks, staying in bed for 
diastolic; and during the third week 130 the first two weeks and getting | 
systolic, 85 diastolic. It remained at a level three hours daily during the thi 
of 127 systolic, 92 diastolic until the pa- His headaches recurred only 
tient’s discharge on Jome 26 (five weeks casions and were very mild, in 
after starting treatment). The intense head. parable to the intense headaches he had ex- 
aches became much milder after teo weeks, perienced for ten months before his first ad- 
and disappeared completely in the fourth mission here. He had the impression that 
week. Papilledema and engorgement of the his eyesight had improved considerably, and 
retinal veins began to subside. The patient he had no dyspnea or palpitation. 

continued the strict rice regimen at home At readmission on July 19, his blood pres- 
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sure was 124 systolic, 84 diastolic, and it 
remained at a level of 125 aystolic, 28 dias- 
tolic during the ten days of his hospital 
stay. His weight was 64.5 Eg. The hemo- 
globin was *) per cent, with 4,420,000 red 
blood cells. The plasma proteins were 6.8 
Gm. per 100 cc., the albumin-giobulin ratio 
0.88, nonprotein nitrogen 33 mg. per 
10 ce. of blood, urea nitrogen 2.3 Gm. 
per 100 cc. of blood, urea ratio 25 per cent, 
chlorides (as NaCl) 524 mg. per 100 ce. of 
plasma, caleiom 9.8 mg. per 100 ec. of serum, 
phosphorus 3.7 mg. per 100 cc. of serum, 
cholesterol 205 mg. per 100 cc. of serum. 


per 100 cc. Phenoleulfonphthalein excretion 
in tro hours was 64 per cent. The average 
urea concentration per 1000 ec. of urine was 
4 Gm. (a5 against an average of 16 Gm. at 
the start of treatment). An electrocardio- 
gram showed the T waves in lead 1 to be 
more upright; the angle of the electrical 
axis was plus 50 degrees (fig. 6). The heart 
size was markedly decreased and the retin- 
itis had cleared up considerably. 

Two ounces of carrots and 2 ounces of 
onions daily were added to the strict rice 
diet at discharge. However, in the interval 


between discharge and the next readmission 
on September 9, the patient did mot follow 
the diet as outlined, but added “very small 
quantities” of beans, peas. and corn, as well 


mg. per 100 ce. of blood, urea ratio 16.5 per 
cent, chlorides (as NaCl) 628 mg. per 100 
ec. of serum, calcium 10.1 mg. per 1) ec. 
of serum, phosphorus 3.6 mg. per 100 ec. 
of serum, cholesterol 206 my. per 100 cc. of 
serum. The urinary albumin was 0.005 per 
100 c¢., the total nitrogen 1.6 Gm. in twenty- 
four hours, Urine chlorides averaged in the 
first three days 1.5 Gm. per 100 ec. (After 
two weeks of a strict rice diet the average 
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was 0.23 Gm. per 100 ce.) Phenolsulfon- 
phthalein excretion in two hours was 47 per 
cent. 

The patient was placed again on a strict 
rice diet. His blood pressure during the first 
hospital week averaged 151 systolic, 106 
diastolic; during the second and third weeks, 
189 systolic, 101 diastolic. Papilledema and 
peripapillary edema had almost completely 
disappeared. The arterioles were clearly vis- 
ible. Venous engorgement, tortuosity and 
arteriovenous compression had markedly de- 
creased, The patient was discharged on Sep- 
tember 29, on a strict rice diet. 

He returned to the hospital for a check-up 
on November 15. He felt very well, and had 
been up and done light work, such as milk- 
ing. He had had no headache, dizziness, 
blurring of vision, or urinary symptoms ex- 
cept nocturia about twice nightly. For the 
last few days before readmission he had had 
a slight head cold with nasal congestion. 

The average of blood pressure readings 
taken over five days was 138 systolic, 98 di- 
astolic. The hemoglobin was 9¢ per cent and 
there were 4,880,000 red blood cells. The 
nonprotein nitrogen was 25 mg. per 100 cc. 
of blood. The plasma proteins were 5.9 Gm. 
per 100 ec., the albumin-globulin ratio 1.8. 
Chlorides (as NaCl) were 556 mg. per 100 
ec. of serum, calcium 10.3 mg., phosphorus 4 
mg., cholesterol 170 mg. There was no al- 
bumin, white blood cells, red blood cells, or 
casts in the urine; the urinary total nitrogen 
was 2 Gm. in twenty-four hours, the urea 2 
Gm. in twenty-four hours (775 cc.}. Phenol- 
sulfonphthalein excretion in two hours was 
58 per cent. The eyegrounds were almost 
normal (fig. 7). 

The transverse diameter of the heart was 
12.7 em., as compared to 14.7 cm. in May 


(fig. 8) ; that of the great vessels was 5.7 cm. 
(7.4 em. in May). The chest diameter was 
81.1 em., as compared to 29.7 em. in May. 
The diet was again modified to include non- 
leguminous vegetables, one egg, and 2 ounces 
of beef or liver once a week. 

The patient was last seen February 2-4, 
1944. He was in excellent condition, and had 
been working up to eleven hours every day 
(in charge of a grocery). He had had no 
headache, dizziness or dyspnea, even when 
doing such heavy work as unloading feed 
trucks. His eyesight had greatly improved; 
he was able to read fine print. His blood 
pressure ranged from 130 to 140 systolic, 96 
to 102 diastolic. His hemoglobin was 86 per 
cent, red blood cells 5,000,000, nonprotein 
nitrogen 26 mg. per 100 cc. of blood, urea 
nitrogen 2.4 mg. per 100 ce. of blood, urea 
ratio 9.2 per cent. Total plasma proteins 
were 7.4 Gm. per 100 cc., albumin-globulin 
ratio 0.8. Chlorides (as NaCl) were 552 mg. 
per 100 cc. of serum, calcium 9.2 mg., phos- 
phorus 2.9 mg., cholestero] 237 mg. 

The patient was told to continue a modi- 
fied rice regimen with non-leguminous vege- 
tables, plus two eggs and 4 ounces of lean 
meat a week. He was advised to stop carry- 
ing heavy loads and not to work more than 
eight hours daily. 


Summary 


The histories of 2 patients, one with 
chronic glomerulonephritis, and one with 
hypertensive cardiovascular disease, are giv- 
en to illustrate the effects which a rice-fruit- 
sugar diet may have on hypertension, heart 
enlargement, electrocardiographic changes, 
edema, hypoproteinemia, nonprotein nitro- 
gen, hypercholesterolemia, albuminuria and 
retinopathy. 
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It is a greater pleasure to talk for fifteen 
minutes about the treatment of kidney dis- 
ease and hypertensive vascular disease with 
the rice diet than to eat this diet three times 
daily for fifteen days or for fifteen weeks or 
for fifteen months. Let me start with a num- 
ber of unpleasant facts: (1) This is a mon- 
otonous diet and it does not taste good. It 
can never become popular. It is a disagree- 
able medicine. (2) One has to eat it for quite 
a while before its full effect becomes appar- 
ent. (3) The patients should be in the hos- 
pital until they are “regulated” on the diet, 
and constant checks on their blood and urine 
chemistry should be made, (4) The diet 
becomes worthless if it is modified by s0- 
called “small” or “minimal” additions ac- 
cording to the patient’s own taste. 

The basic diet consists of rice, sugar, 
fruit, fruit juices, vitamins, and iron. No 
other “routine” medication, such as digitalis 
or sedatives, is given. The rice diet can be 
modified for some patients after a time by 
the addition of non-leguminous vegetables, 


Read before the Section on the Practice of Medicine, Medl- 
apie of the State of North Carolina, Pinehurst, May 3, 
From the Department of Medictne, Duke University Schoo! 
of Medicine, Durham, N. C. 
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small amounts of lean beef, chicken, or liver, 
or a few eggs. Just so much may be included 
in the diet as the patient can stand without 
reacting by an increase in blood pressure, 
nonprotein nitrogen, or albuminuria. 

There is only one excuse for such a ther- 
apy: It helps. And if there is a choice be- 
tween an unpleasant diet on the one side and 
cardiac failure, uremia, encephalopathy or 
blindness on the other side, I think the diet 
is the lesser evil. 

I will not discuss today the rationale of this 
treatment. Neither will I discuss the ques- 
tion as to whether we may be able in the 
future to substitute for the rice diet similar 
diets or diet combinations which taste bet- 
ter and have the same therapeutic effect. 


Results™ 


Up until April 1, we have given the rice 
diet to 150 patients, many of whom were 
critically ill. The periods of treatment varied 
from four days to thirty months. In no in- 
stance has the diet been harmful. It has 
been ineffective in 41 of the 160 patients (27 
per cent), if we judge according to rigid 
standards and include 18 patients who were 
in a critical condition when started on the 
diet and who died after an average time of 
twenty-two days. In 109 of the 150 patients 
(73 per cent), the rice diet has proved to 
be beneficial. 

I will show you some of the results. 

{Sixty lantern slides of blood pressure 
1. Two cases were reported in detail in a previous 

issue of this Journal (Kempner, Walter: Treat- 

ment of Kidney Disease and Hypertensive Vascu- 


lar Disease With Rice Diet, North Carolina M. 
J. 5:125-133 (April) 1944), 
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and nonprotein nitrogen charts, photographs 
of x-rays of hearts, electrocardiograms, and 
eyegrounds were shown, illustrating the re- 
sponse of patients with acute and chronic 
kidney disease and hypertensive cardiovas- 
cular disease to the rice diet.) 

In a great number of patients, blood pres- 
sure and nonprotein nitrogen decreased 
markedly ; the enlarged heart became normal] 
in size; the left axis deviation and T-1 inver- 
sion in the electrocardiograms decreased ; 
advanced yascular retinopathy improved so 
much that severe retinal hemorrhages, exu- 
dates, and papilledema healed completely 
and patients who had been blind regained 
their eyesight and were able to read fine 
print, 

Abstract of Discussion 


Dr. Frederic M. Hanes (Durham): Mr. Chairman, 
Ladies and Gentlemen: You have just listened to a 
paper by Dr. Kempner which presents the results of 
more than four years of intensive study of decom- 
pensated kidneys. So much that is inaccurate has 
been published upon the subject of hypertension that 
it requites some bravery to discuss the matter 
again, I can only say that Dr. Kempner’s work, in 
my opinion, throws the only hopeful light that I 
have seen upon the therapy of certain types of hy- 
pertension. 

Certain things should be made very plain. The 
study just reported is a meticulous, scientific study 
of the metabolism in the presence of kidneys which 
are so injured that they are no longer able to excrete 
properly the katabolie products of animal proteins. 
For such patients Dr. Kempner has substituted 
vegetable protein, derived largely from rice and 
fruits. There is probably no special virtue in rice, 
but to keep the prolonged experiment pure, Dr. 
Kempner has wisely adhered to his special diet with 
great rigidity. Once he has established the prin- 
ciple involved, it may be possible to alter the diet so 
as to make it more agreeable to the patient. How- 
ever, in using his diet one must adhere to the strict 
limitations he has postulated. 
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Compensation of Renal Metabolic Dysfunction 


Treatment of Kidney Disease and Hypertensive Vascular 


Disease With 


Rice Diet, IIT 


Walter Kempner, M. D. 


Durham, N. C, 


In kidney disease, there may be impair- 
ment of both the exeretory and the metabolic 
functions of the kidney, or of either one 
alone. 

In previous papers”), experiments with the 
Warburg technique were published which 
show that the metabolic reactions of surviv- 
ing isolated kidney cells—for example, de- 
amination of amino acids, formation of am- 
monia, oxidation of keto-acids—can be 
altered quantitatively or qualitatively, re- 
versibly or irreversibly (as by changes in 
the oxygen concentration of the cell milieu). 
On the basis of these experiments, the im- 
pairment of the renal metabolite function was 
emphasized as an important factor in con- 
ditions such as uremic azotemia and acidosis. 

This view seems to be supported by clini- 
eal observation. Two case histories may 
serve as examples. A 21 year old girl with 
mercury bichloride poisoning, who subse- 
quently made a very good recovery, was 
completely anuric for four days, and from 
the fifth to the seventh day passed an aver- 
age of only 128 cc. of urine per day. In 
spite of the very limited excretion (a total 
of 385 ec. of urine in seven days), the non- 


m the Department of Medicine, Duke University Schoo) 
of eMedicine, Durham, N, €. 


I. Lig! ard (a) Anoxemia of the Kidney as a Cause of 
mic Aclaoela: Inhibitory Effect of Low Oxygen Tension 

me the Deaminatton of Amino Acids in Kidney Tissue, 
Am, J. Physiol. tel 117-118 (July) 1988; (b} Verminderter 
Sauerstoffdruck in der ieee als Ursache pols “reveraiblen” 
Or Acidose, Klin, 


protein nitrogen, which was measured daily 
during these seven days, averaged only 87 
mg. per 100 cc. of blood and was never high- 
er than 120 mg. (on the seventh day). The 
second patient, who subsequently died, had 
chronie glomerulo-nephritis. He had a urine 
output of 1200-1500 cc. per day, but his non- 
protein nitrogen was more than 200 mg. per 
100 cc. of blood. 

In the first patient, there was no impair- 
ment of the metabolic function of the kidney, 
though the excretion of urine was almost 
completely suppressed. There was no rise in 
blood pressure, no retinopathy. In the sec- 
ond patient, the excretory function of the 
kidney was relatively satisfactory; with a 
protein intake of about 20 Gm. in twenty- 
four hours, the urinary excretion in twenty- 
four hours was 3.7 Gm. of urea nitrogen, 
5 Gm. of total nitrogen. The metabolic 
function of the kidney, however, was inade- 
quate, and there resulted hypertension, 
retinopathy and a nonprotein nitrogen level 
considerably higher than that of the first 
patient, whose urinary nitrogen excretion 
was 0. 

That renal excretory insufficiency does not 
play a decisive role in the production of renal 
hypertension was shown by the experimental 
work of Goldblatt. Constriction of the 
main renal arteries may cause persistent 
hypertension without disturbance of renal 


2 a tage H., Lynch, J.. Hanzal, R. F., and Summer- 
W.: Studies on Experimental Hypert: rtenslon 


ae ‘dopey 1988. 
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excretory function. In some of the experi- 
mental hypertensive animals which had no 
apparent renal excretory insufficiency, de- 
generative disease of the retinal arterioles 
developed. 

If, for the moment, we disregard the renal 
excretory function and consider the kidney 
only as an organ of metabolism we can as- 
sume, as a basis for experimental approach, 
that pathological conditions in the kidney 
may lead to the following changes: 

(a) Substances which are normally re- 
moved by the kidney cell metabolism may in- 
crease in amount in the blood or tissue fluids. 


(b) Substances which are normally pro- 
duced by the kidney celf metabolism may de- 
crease in amount. 

{c) Some of the substances normally me- 
tabolized by the kidney cells may be metab- 
olized vicariously by the liver cells, with a 
resulting increase in the metabolie products 
of the liver cells!*.4:8), 

(d) “Abnormal” substances may appear 
in blood or tissue fluids which under physio- 
logical conditions exist only in an intermedi- 
ary, non-apparent phase of the kidney cet] 
metabolism, since normally they are imme- 
diately further metabolized to harmless end 
products. 

If we assume that some of these “abnor- 
ma]” substances which appear when the met- 
abolic function of the kidney cells is dis- 
turbed are “harmful” and play a role either 
directly or indirectly in the development of 
hypertension, vascular retinopathy, enceph- 
alopathy, heart lesions, and new kidney dis- 
ease, the working hypothesis suggests itself: 
That the ordinary mixed diet may contain 
eonstituents which increase the production 
of these “abnormal,” harmful substances by 
the diseased kidney cells. 

Starting from this working hypothesis, we 
have tried to compensate renal metabolic 
dysfunction by replacing the ordinary mixed 
diet with a diet limited to rice, sugar, fruit 
and fruit juices, supplemented by vitamins 
and iron™,* The purpose of this paper is to 
describe the effects obtained with this rice- 
fruit-sugar diet. The therapeutic possibilities 
4, Kempner, W.: Discussion note, Clinlco-Pathological Con- 

ference, North Carolina M. J. 4:227-228 (June) 1943, 

4. Kempner, W.: {a) Treatment of Kidney Disease and 


Hypertensive Vascular Disease with Rice Diet. North Caro. 
lina M, F, 3:125-188 (April}; (b) 273-274 (July) 1944, 


*The patient should receive daily as minimal 
doses: Vitamin A, 5000 units; vitamin D, 1000 units; 
thiamine chloride, 5 mg.; riboflavin, 5 mg.; niacina- 
mide, 25 mg.; calcium pantothenate, 2 mg.; ferrous 
sulfate, 0.6 Gm, 


and limitations of similar diets or diet com- 
binations will not be discussed here. 


It is not a new experience that special 
diets are burdensome, and require the faith- 
ful cooperation of physician and patient. The 
rice-fruit-sugar diet is certainly no excep- 
tion, but it must be repeated that “if there 
is a choice between an unpleasant diet on 
the one side and cardiac failure, uremia, en- 
cephalopathy or blindness on the other side, 
the diet is the lesser evil,” 

The rice-fruit-sugar diet, which, for the 
sake of brevity, will be referred to as “the 
rice diet,” contains in 2000 calories about 
20 Gm. of protein, 5 Gm. of fat, 460 Gm. of 
carbohydrate, 0.2 Gm. of sodium and 0.15 
Gm. of chloride. Patients with marked hypo- 
chloremia, or with symptoms of salt depriva- 
tion, are given extra sodium chloride in 
smaljl amounts, or hydrochloric acid. The 
fluid intake is usually limited to 700-1000 
ec. of fruit juices per day (no water). 

Dry rice contains about 350 calories per 
100 Gm. The average patient can eat 200 to 
300 Gm., or 614 to 10 ounces daily, which will 
provide 700 to 1050 calories; the additional 
calories required must be supplied by the 
liberal use of sugar and fresh or preserved 
fruits. All fruits are allowed, with the excep- 
tion of nuts, dates, avocados, and any dried 
or canned fruit, or fruit derivatives, to which 
substances other than sugar have been 
added. No salt is permitted. All fruit juices . 
are allowed, but tomato or vegetable juices 
are not. Brown or white sugar may be used 
ad libitum. Any kind of rice is used. The 
rice is boiled or steamed in plain water or 
fruit juices, without salt, milk or fat, 

The palatability of rice depends to some 
extent upon the way in which it is cooked. 
Patients, of course, vary in their tastes; 
some prefer it dry, each grain standing 
apart, while others prefer it rather wet. If 
ordinary white rice is used, it may be added 
slowly to boiling water and boiled for about 
twenty minutes, then drained in a colander, 
washed with hot water, and either served 
at once or steamed for fifteen or twenty 
minutes. If wet rice is preferred, the wash- 
ing with hot water is omitted. A little in- 
genuity in the use of sugar, sliced and pre- 
served fruits, and so forth, will be rewarded. 
Some patients who object to the sweet taste 
find the use of lemon juice helpful. Most pa- 
tients accustom themselves to the rice diet, 
and some even like it. 


It is not unusual for the weight to de- 
crease more or less markedly during the first 
twenty days. The reason for this weight loss 
may be that the amount of food given does 
not cover the caloric requirements; in such 
cases, the amount of food must be increased, 
unless reduction of weight is indicated, An- 
other reason may be that the patient does 
not eat the full amount of his diet during the 
first period of adjustment. The most fre- 
quent cause is the loss of visible or invisible 
edema; one patient with marked edema, for 
example, lost 63 pounds within the first six- 
teen days on the diet. 

During the first few weeks of the rice 
regime hospitalization greatly facilitates the 
study and treatment of the patient, but rest 
in bed, unless the severity of the disease de- 
mands it, is neither necessary nor desirable. 


A great number of patients on the rice diet 
have experienced marked relief from giddi- 
ness, headache, mental sluggishness and de- 
pression, and easy fatigability. Such sub- 
jective improvement has not been accepted 
as evidence of successful therapy; only od- 
jective results, such as Joss of edema and 
changes in urine and blood chemistry find- 
ings, in blood pressure, eyegrounds, heart 
size, and electrocardiograms, have been used 
to determine the effect of the treatment. 


For some of the patients who had shown 
satisfactory improvement, the diet, after a 
time, was modified by the addition of non- 
leguminous vegetables or small amounts of 
potatoes, lean beef, chicken, fish, or eggs 
(everything prepared without salt or fat). 
This was usually done on the insistence of 
the patient. It must be borne in mind, how- 
ever, that even these slight modifications 
change the character of the diet and may 
spoil the entire effect. Where a critica] con- 
dition of kidney, heart or retina exists, any 
compromise may be too much, and the pa- 
tient may have to pay for the few exceptions 
made with the reappearance of all the signs 
and symptoms of the disease. In such cases, 
the strict diet should be continued indefi- 
nitely, just as liver is continued in pernicious 
anemia and insulin in diabetes. 

It must, however, be emphasized that 
even in the Jess serious cases the “modified” 
rice diet, though still preferable to other 
diets of low protein, fat and salt content, 
cannot replace in effectiveness the strict rice 
diet and should be used with caution. Each 


patient, preferably while in the hospital, , 


should be individually “regulated” on the 
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modified diet by being allowed only so much 
additional food as he can take without re- 
acting unfavorably with changes in blood 
pressure, heart size, electrocardiogram, non- 
protein nitrogen, and so forth. This will be 
further illustrated in the case histories and 
charts. 

The diet was used in the treatment of 213 
patients in whom insufficiency of the met- 
abolic function of the kidney either was evi- 
dent or could not be ruled out. Bighty-three 
patients had “primary” kidney disease (7 
patients acute glomerulonephritis, 73 chronic 
glomerulonephritis, chronic pyelonephritis, 
or nephrolithiasis, 2 lupus erythematosus, 
and 1 polycystic kidney disease). One hun- 
dred and thirty patients were listed under 
the diagnosis of “hypertensive vascular dis- 
ease”; 67 of them showed no conclusive evi- 
dence of renal exeretory dysfunction, 63 had 
definite “secondary” kidney involvement— 
that is, one or several of the following find- 
ings: phenolsulfonphthalein excretion in two 
hours below 50 per cent, urea clearance be- 
low 50 per cent, nonprotein nitrogen above 
40 mg. per 100 cc. of blood, more than 0.8 
Gm, of albumin per 1000 cc. of urine, range 
in specific gravity (concentration-dilution 
test) of Iess than 0,012, 5 red blood cells or 
8 granular casts per high power field. The 
diet was used for periods varying from four 
days to thirty-two months; after two to five 
months some of the modifications listed were 
permitted in most cases. 

The diet has been ineffective in 75 of the 
213 patients treated (35 per cent), if we 
judge according to rigid standards and in- 
clude 27 patients who were in a critica] con- 
dition when started on the diet and who died 
after an average period of twenty-five days. 
In 188 of the 213 patients (65 per cent) the 
diet has proved to be beneficial. In no in- 
stance has it been harmful; careful medical 
supervision, however, including control of 
blood and urine chemistry, is essential. 


Protein Requirements of Patients 
on Rice Diet 


We were afraid that the small. amount of 
protein contained in the rice diet would lead 
to a depletion of the plasma proteins and 
to a decrease in hemoglobin; but we were 
willing to take these risks, since we thought 
that such deficiencies could be corrected at 
some later stage after the imminent danger 
of uremic or cardiac death or of blindness 
had been overcome. The determinations, 
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however, showed that the rice diet did not 
cause depletion of the plasma proteins or 
decrease in the hemoglobin. 
Urinary nitrogen excretion 


With the reduced protein and high carbo- 
hydrate intake of the rice diet, the total 
nitrogen excretion in the urine decreases to 
a level considerably below that found in 
complete fasting. Three hundred and three 
determinations of the total nitrogen excre- 
tion in the urine of 82 patients with kidney 
disease {whose nonprotein nitrogen was not 
above 50 mg. per 100 cc. of blood) or with 
“hypertensive vascular disease,” before and 
after they had received the rice diet for 
varying periods of time, are summarized in 
table 1. 

TABLE i 
Nitrogen Excretion in Urine 


Gm. total Gm. tetat 
Number nitrogen nitrogen 
Period Number of per 1000 cc. excreted in 
on 0 determi- of urine £4 hours 
rice diet patients nations (average) (average) 
0 55 64 7.09 7.60 
1-14 days 52 90 5.10 4.83 
15-30 days 46 55 3.59 3.60 
1-2 months 26 33 3.12 2.93 
Over 2 months 32 61 2,26 2.26 


In many instances the protein intake be- 
fore the beginning of the diet had been 
limited, either because the patients were too 
ill to eat the full amount of a mixed diet, or 
because they had received other low protein 
diets. (The regular hospital diet contains 
about 65 Gm, of protein.) Consequently, the 
nitrogen excretion in the urine before the 
beginning of the rice diet was relatively low, 
averaging 7.09 Gm. per 1000 cc., 7.6 Gm. in 
twenty-four hours. 

After two months of rice diet, the nitrogen 
excretion in the urine averaged 2.26 Gm. per 
1000 cc., 2.26 Gm. in twenty-four hours. 
If an allowance of 0.9 Gm. per twenty-four 
hours is made for the excretion of nitrogen 
other than that excreted in the urine, the 
total nitrogen loss in twenty-four hours is 
about 3.16 Gm. With a daily intake of 
3.2 x 6.25 = 20 Gm. of protein, these pa- 
tients are in protein equilibrium. 

Plasma proteins 

The rice diet does not cause depletion of 
the plasma proteins. The greatest decrease 
— from 7.7 to 5.9 Gm. of protein per 100 cc. 
of plasma—was found after twenty-four 
weeks of rice diet in a patient with chronic 
nephritis. This patient had had a number 
of gastro-intestinal upsets with diarrhea, 


during which he had been able to eat only 
part of the diet. (After three weeks of rice 
diet, the plasma proteins were 6.9 Gm. per 
100 cc., after ten weeks 7.6 Gm., after eight- 
een weeks 6.35 Gm.) The greatest increase 
—from 5.4 to 7.2 Gm. of protein per 100 ee. 
of plasma—was found after twenty-two 
days of rice diet in a patient who was re- 
covering from acute glomerulonephritis with 
marked edema. The average plasma protein 
concentration of 120 patients, many of whom 
were in a critical condition, was: 


Before rice diet............ 6.3 Gm, per 100 cc. of plasma 
After 90 days (average) 
of rice diet .............. 6.3 Gm. per 100 ec. of plasma 
Hemoglobin 


The rice diet does not cause a decrease in 
the hemoglobin. The average hemoglobin 
value (per cent of 15.5 Gm.) in 165 patients, 
ineluding 23 moribund patients with an av- 
erage nonprotein nitrogen of 138 mg. per 
100 cc. of blood, was: 

Before rice diet oo... ee eeeeees 79.9 per cent 

After 75 days (average) of rice diet....80.1 per cent 

The fact that the average values of the 
plasma proteins and hemoglobin do not de- 
crease on the rice regime, but are maintained 
at a constant level, is in itself of positive 
significance when we consider how common 
progressive hypoproteinemia and progres- 
sive anemia are in kidney disease. 


Urine Chlorides and Plasma Chlorides 
of Patients on Rice Diet 


With the reduced chloride intake of the 
rice diet, the chloride excretion in the urine 
decreases. A typical example is given in 
table 2, 

TABLE 2 


Plasma and Urine Chlorides of a Patient on 
the Rice Diet 


Period on rice diet Plasma chlorides Urine chlorides 
(days) (milli-equivalents} 
0 (regular hospital diet) 99 83 
0 (regular hospital diet) 73 
2 47 
4 20.8 
10 9 
18 95 
21 2.7 
26 95 3.2 


The lowest urine chloride concentration 
found in this series (as compared to about 
60 to 150 milli-equivalents in a person on a 
normal diet) was 1.85 milli-equivalents, with 
a total urinary excretion of 18 mg. of chlo- 
ride per twenty-four hours, in a patient 
with “hypertensive vascular disease” with- 
out apparent renal excretory dysfunction 


who had been on the rice diet for seventy 
days. The plasma chlorides were 93.1 milli- 
equivalents (as sodium chloride, 544 mg. per 
100 cc. of plasma). The highest plasma chlo- 
ride concentration found after more than 
two months of the rice regime was 102.3 
milli-equivalents (as sodium chloride, 598 
mg. per 100 cc. of plasma) in a patient with 
chronic nephritis in the nephrotic stage; the 
urine chloride concentration was about 5.2 
milli-equivalents, the total] urinary chloride 
excretion per twenty-four hours, 160 mg. 

The average values of 381 determinations 
of the plasma chlorides in 91 non-uremic pa- 
tients (nonprotein nitrogen below 75 mg. per 
100 cc. of blood) were: 


Before rice diet ...............97.0 milti-equivalents 
{as sodium chloride, 567 
mg. per 100 ec. of plasma) 
After 44 days (average) 
of rice diet ......... deities 91.7 milli-equivalents 
(as sodium chioride, 536 
mg. per 100 ec. of plasma) 


The rice diet as such—within the periods 
studied—does not cause a reduction of the 
plasma chlorides below the critical level. 
Since critical hypochloremia, however, is 
frequent in patients with kidney disease, 
symptoms such as muscle cramps, increased 
nervousness, and anorexia must be watched 
for and the chloride concentration in the 
plasma must be checked frequently. 
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Fig. 1. L.K. (f., 33). Terminal stage of chronic 
nephritis with cardiorensal failure and uremic 
pericarditis. No decrease of hypertension and 
edema after ten days of high carbohydrate, 40 
Gm, protein, salt-poor diet, with aminophylline 
and digitalis. Decrease of blood pressure to nor- 
mal and loss of 50 pounds of edema on rice diet. 


SODIUM AMYTAL TEST 
( 


$+0 29m 


Sodium Amytai } 


| CHRONIC GLOMERULONEPHRITIS 


CHRONIC PYELONEPHRITIS 


HYPERTENSIVE CARDIOVASCULAR OISEASE 


Fig. 2. Effect of 0.6 Gm. of sodium amytal on the blood preasure of patients with chronic nephritis 
and “hypertensive vascular disease” before and after rice diet. 
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Hypertension 


One hundred and ninety-two patients® 
with hypertension (115 males, 77 females), 
aged 8 to 75 (average 41 years), were 
treated with the strict or modified rice diet. 
Five patients had acute glomerulonephritis, 
57 patients chronic glomerulonephritis, 
chronic pyelonephritis, or nephrolithiasis, 1 
patient polycystic kidney disease. In 129 pa- 
tients, the diagnosis of “hypertensive vascu- 
lar disease” was made; 63 of these patients 
showed signs of “secondary” kidney involve- 
ment; in 66, no conclusive evidence of kidney 
involvement was found. 

Eleven patients were not hospitalized and 
were seen only in the out-patient clinic, One 
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Fig. 3. W.H.McL. (m., 35). Chronic glomerulo- 
nephritis. No decrease of hypertension on high 
carbohydrate, low protein, salt-poor diet. De- 
crease of blood pressure to normal on rice diet. 


5. One patient with “hypertensive vascular dis- 
ease” is not included because the rice diet had 
been started at home several weeks before the 
first examination in this hospital. 


hundred and eighty-one patients received 
the rice diet in the hospital. A great number 
of patients were in a hopeless condition 
when they were started on the diet, and were 
given as much as they were able to take. Of 
these, 25 died after six to eighty-one days on 
the strict diet (average twenty-five days). 
Of the remaining 156 hospital patients, 42 
were on the diet (first admission) for four 
to fourteen days (average ten days); 114 
patients (first admission) for fifteen to 
eighty-four days (average thirty-one days). 
Sixty-three of the 156 patients were read- 
mitted to the hospital for one to eight re- 
examinations and 18 patients were period- 
ically re-examined in the clinic, after con- 
tinuing the diet (more or less strictly) at 
home for periods varying from two weeks to 
five months. 
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Fig. 4 A.G. (m., 53). Chronic nephritis. No. 
decrease of hypertension after nine days of 
“cardiac salt-poor ” diet. Decrease of blood pres- 
sure to normal on rice diet, with increase of 
plasma proteins. 
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Fig. 5. R.W. (m., 64). “Hypertensive vascular 
disease.” No decrease of hypertension after five 
days of 60 Gm. protein hospital! diet. Decrease 
of blood pressure on rice diet. 


The routine blood pressure readings were 
taken at about the same time each day by 
the same examiner, with the patient in a 
recumbent position and after a period of 
about twenty minutes’ rest. For the sodium 
amytal test, blood pressure readings were 
made every hour during the sodium amytal 
sleep, as well as during a six hour period 
both before and after it. Six-tenths of a 
gram of sodium amytal was used for the 
test. 

In 5 patients with acute glomerulonephri- 
tis and hypertension, the blood pressure de- 
creased from a level of 170 systolic, 109 
diastolic (average) to 108 systolic, 66 dias- 
tolic (average), within an average period of 
fifteen days on the rice diet. 

Of the 58 patients with hypertension and 
chronic glomerulonephritis, chronie pyelo- 
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Fig. 6. J.L.A. (m., 46). “Hypertensive vascular 
disease.” Decrease of blood pressure to normal 
on rice diet. Increase of blood pressure on addi- 
tion of non-leguminous vegetables. 


nephritis, nephrolithiasis, or polycystic hid- 
ney disease, 11 died after seven to fifty-one 
days (average thirty days) on the strict rice 
diet. The initial blood pressure readings in 
these patients averaged 208 systolic, 187 
diastolic. 

In 10 of the remaining 47 patients (21 
per cerit) the hypertension was not im- 
proved; the decrease in the mean arterial 
pressure was less than 20 mm. of mercury, 
the average blood pressure decreasing from 
a level of 208 systolic, 132 diastolic to a level 
of 192 systolic, 124 diastolic after sixty- 
seven days (average) on the rice diet. 

In 87 of the 47 patients (79 per cent) the 
hypertension was improved, the average 
blood pressure decreasing from a level of 
194 systolic, 124 diastolic to a Ievel of 140 
systolic, 96 diastolic after an average of 
seventy-seven days on the diet. (Table 3). 
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TABLE 3 
EFFECT GF RICE DIET ON BLOOD PRESSURE 
Change in 
Blood Pressure Blood Pressure Systolic ond Change in 
defore after Diastolic Mean Arterial 
Rice Diet Rice Diet Blood Pressure Pressure Duys on 
(ram, Hg.) (mm. Hy.} (mm, H¢.) 7 (mm, Hg.) Rice Diet 
HYPERTENSION ON BASIS OF ACUTE GLOMERULONEPHRITIS 

1, 165/97 103/70 — 62/—27 —44.5 13 

2. 167/112 120/55 —4T/—57 —52 22 

8. 182/107 108/78 — 74/—29 —61.5 23 

4, 156/125 95/50 — 55/—75 —65 10 

5. 184/104 114/76 — 70/—28 —49 6 

Average 170/109 108/66 — 62/43 —52.5 15 


HYPERTENSION ON BASIS OF CHRONIC GLOMERULONEPHRITIS, CHRONIC PYELONEPHRITIS, 
NEPHROLITHIASIS, OR POLYCYSTIC KIDNEY DISEASE 


Hypertension not improved (Decrease of mean arterial pressure less than 20 mm. Hz.) 


1, 168/117 152/106 — 16/—11 —13.5 q 
2. 202/117 187/112 — 15/-— 5 —10 8 
3: 209/137 191/130 — 18/-- 7 —12.5 12 
4, 169/98 148/91 — 21/— 7 —14 19 
5. 244/144 210/150 — 34/+ 6 —14 q 
6. 211/169 189/156 — 22/—18 —17.5 10 
4: 185/115 165/98 — 20/—17 —18.5 7 
8, 225/129 210/115 — 15/—14 14.5 16 
9. 240/150 {154/108 — 86/—42 —64 166) 
240/142 0/— 8 —A4 548 
10. 228/143 225/139 — 3/-—4 — 3.5 36 
Average 208/132 192/124 — 16/-— 8 ~12 67 
Hypertension improved (Decrease of mean arterial pressure 20-96.5 mm. Hz.) 
1. 250/174 131/100 —119/—74 —396.5 90 
2: 189/125 139/100 — 50/—25 —37.5 313 
3. 193/118 150/107 — 43/—1i —27 34 
4, 169/93 121/77 — 48/—16 —32 20 
5 218/146 125/89 — 93/—57 —15 29 
6. 200/140 116/85 — 85/-55 —70 24 
7. 167/120 115/81 — 62/—39 —45.5 63 
8. 157/111 122/88 — 35/—28 —29 34 
9. 171/105 131/72 — 40/—33 —36.5 vii 
10, 201/130 163/125 — 88/— 5 —21.5 24 
11. 277/167 213/121 — 64/—36 —50 25 
12. 222/148 179/127 — 43/—21 — 382 11 
13. 227/135 165/114 — 62/—21 —41.5 20 
14, 155/98 128/74 — 27/—24 —25.5 185 
15. 202/116 111/78 — 91/—38 — 64.5 53 
16. 188/111 124/85 — 64/—26 —45 412 
17. 172/99 120/86 — 52/—18 —32.5 19 
18. 158/107 122/79 — 36/—28 — 82 95 
19. 228/145 113/79 —115/—66 —90.5 180 
20. 166/109 134/88 — 82/—21 —26.5 35 
21, 169/110 114/82 — 55/—28 —A1.5 55 
22, 237/139 117/81 —120/—58 —89 48 
23. 222/136 198/120 — 24/—16 ~-20 23 
24, 160/94 120/80 — 40/—14 —27 30 
25. 164/111 123/92 — 81/—19 —25 14 
26. 200/120 165/112 — 35/— 8 —21.5 12 
27. 190/139 120/94 — 70/—45 —BT7.5 43 
28. 180/121 127/88 ~- 58/—38 —45.5 65 
29, 189/136 161/116 — 28/—20 —24 21 
30. 257/163 230/130 — 27/—-23 —26 240 
$1. 189/147 161/108 — 28/—44 —386 25 
32. 230/160 191/131 — 39/29 —34 856 
33, 165/108 122/92 — 43/—16 —29.5 95 
34. 164/89 127/86 ~— 37/-— 3 —20 14 
85. 172/103 121/88 — 51/—15 —33 24 
36, 210/127 147/97 — 63/—30 — 46.5 80 
37. 166/115 129/99 — 37/—16 —26.5 9 
Average 194/124 140/96. — 54/—28 —Al 77 


Blood Pressure 


before 
Rice Diet 
{mm. Hg.) 
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TABLE 3—Continued 


Change in 
Systolic and 
Diastolic 


Blood Pressure 
after 
Rice Diet 
(mm. Hg.) 


Blood Pressure 


(mm. Hg.} 


Change in 

Mean Arterial 
Pressure Days on 
(mm. Hg.) Rice Diet 


“HYPERTENSIVE VASCULAR DISEASE” WITH “SECONDARY” RENAL INVOLVEMENT 
Hypertension not improved (Decrease of mean arterial pressure less than 20 mm. Hg.) 


1. 227/155 216/135 — 12/—20 — 16 64 
2. 242/151 210/152 — $2/+ 1 —16.5 13 
3. 223/130 222/118 — 1/~-12 — 65 13 
4, 229/113 207/102 — 22/—11 —16.5 216 
5. 176/103 351/92 — 25/—11 —18 36 
6. 240/159 230/159 —10/ 0 -— 5 12 
7, 244/147 231/152 — 13/+ 6 — 4 28 
8. 186/114 170/110 — 16/-— 4 —10 25 
9. 196/98 181/95 — 15/-— 3 — 9 5 
10, 194/133 175/127 — 19/—16 —17.5 82 
11, 225/124 216/121 — $/-— 3 — 6 q 
12, 211/126 222/134 + 11/+ 8 + 9.5 10 
13. 233/140 216/144 — 17/+ 4 — 6.5 25 
14, 170/110 167/112 — $8/+ 2 — 6.5 4 
15. 240/150 225/145 — 16/— 5 —106 19 
i6, 236/134 206/128 — 80/— 6 —18 18 
17. 200/126 194/130 — 6/+ 4 — 1 88 
18. 199/148 206/154 + Ti+ 6 + 6.5 30 
19. 183/94 164/93 — 22/-— 1 —115 5 
20, 222/134 229/145 + +411 + 9 18 
21, 226/156 209/141 — 17/-15 —16 126 
22, 171/96 148/92 — 23/- 4 —13.5 68 
Average 212/129 206/126 ~— 12/— 3 — 75 39 
Hypertension improved (Decrease of mean arterial pressure 20-77 mm. Hg.) 

1. 195/121 147/102 — 48/—19 —33.5 67 
2. 242/144 176/119 — 66/—25 45.6 58 
3. 179/136 148/114 — 31/—22 —~ 26.6 9 
4, 164/100 112/76 — §2/—24 —38 82 
5, 240/128 168/91 — 72/—87 —54.5 82 
6. 195/120 144/89 — 51/81 —4l 586 
7. 210/120 186/104 — 24/—19 —21.5 8 
8. 240/140 197/124 — 43/—16 —29.5 67 
9, 225/130 153/93 — 72/—37 —54.5 38 
10, 200/108 142/69 — 58/—-39 — 48.5 228 
li. 236/156 203/141 — 33/—15 —24 19 
12. 188/122 157/106 — 31/—16 —23.5 84 
13. 236/120 190/85 — 46/-—35 —40.5 59 
14. 227/120 189/210 — 38/-—10 —24 29 
15. 214/138 151/109 — 63/—29 —46 53 
16. 204/150 472/108 — 32/—42 —37 34 
17. 184/102 136/87 — 48/-—15 —31.5 60 
18. 211/134 449/111 — 62/—23 —42.5 14 
19. 233/138 190/106 — 43/—32 —37.5 79 
20, 225/124 159/94 — 66/—30 —48 21 
21. 245/139 171/107 — 74/-—32 —53 30 
22. 235/135 200/110 — 35/—25 —30 17 
23, 211/94 128/76 — 83/—18 —50.5 80 
24. 251/128 203/121 — 48/— 7 27.5 81 
25, 244/119 193/86 — 61/—33 —42 38 
26, 200/129 125/88 — 75/—41 —58 66 
27, 220/150 168/118 — §2/—32 —42 31 
28. 275/156 156/122 —120/-—34 —T7 40 
Average 219/128 165/102 — 54/—26 — 46 73 


“HYPERTENSIVE VASCULAR DISEASE” WITHOUT 
RENAL INVOLVEMENT 


CONCLUSIVE EVIDENCE OF “SECONDARY” 


Hypertension not improved (Decrease of mean arterial pressure less than 20 mm. Hg.) 


- 


pe Pop 


183/122 
200/104 
177/115 
165/168 
203/127 
165/107 
215/124 


171/120 
172/101 
166/109 
143/92 

188/115 
146/107 
192/115 


12/-— 2 
28/-— 3 
11/— 6 
17/—16 
15/—12 
19/ 06 
23/— 9 


—7 26 
—~15.5 21 
— 85 12 
—16.5 38 
—~—13.5 72 
—~ 9.5 60 
—16 34 
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TABLE 3—Continued 
Change in 
Blood Pressure Blood Pressure Systolic and Change in 
before after iastolic Mean Artertat 
Rice Diet Rice Diet Blood Pressure Pressure 
(mm, Hg.) (mm. H9.) (um. Hg.) (mm. Hq.) 
8. 163/106 149/99 — 14/— 7 —106.5 
9. 225/93 194/86 — 31/— 7 —19 
10. 190/115 166/104 — 24/-—11 —17.5 
11, 171/107 163/96 — 18/—11 —14.5 
12. 182/121 154/113 — 28/— 8 ~18 
13. 170/96 158/96 — 12/-— 0 — 6 
14, 163/95 154/92 — $/-— 3 — 6 
15. 177/96 154/80 — 23/—16 —19.5 
16. 179/114 158/106 — 21/— 8 —14.5 
17. 178/104 189/115 + 11/411 411 
18. 156/103 132/92 — 24/—11 —1T7.5 
19. 172/100 146/93 — 26/-— 7 —16.5 
20. 190/107 157/103 — 33/-— 4 —18.5 
21. 185/109 156/100 — 30/-— 9 —19.5 
22, 188/110 168/99 — 20/—11 —15.5 
23. 163/110 141/100 — 22/—10 —16 
24. 170/93 150/87 — 20/-— 6 —13 
25. 160/90 138/89 — 22/-—1 —11.5 
26. 164/118 176/140 + 12/+22 +17 
27. 168/92 149/85 — 19/— 7 —138 
28, 187/128 159/118 — 28/—10 —19 
Average 179/108 160/102 — 19/— 6 —12.5 
Hypertension improved (Decrease of mean arterial pressure 20-66 mm. Hg.) 
1. 171/116 130/84 — 41/—82 —36.5 
2, 200/155 170/128 — 30/—27 —28.5 
3. 200/92 148/76 — 52/—16 —34 
4, 214/118 174/96 — 40/—22 —3t 
5. 236/148 168/118 — 67/—30 —~ 48.5 
6. 188/114 142/93 — 46/—-21 —33.5 
% 188/112 158/965 — 30/—17 — 23.5 
8. 207/123 162/96 — 46/-—27 —36 
9, 260/138 204/140 — 56/+ 2 —27 
10. 214/110 162/96 —~ §2/—14 —33 
11. 226/124 162/96 — 63/-—28 — 465.5 
12. 158/98 125/82 — 33/—16 —24.5 
13. 201/129 168/112 — 33/—17 —25 
14, 215/184 175/134 — 40/-— 0 —20 
15. 246/136 165/97 — 81/—39 —60 
16. 201/110 145/99 — 56/—11 —33.5 
17. 165/89 129/79 — 36/—10 —-23 
18. 169/110 182/95 — 37/-15 —26 
19. 171/96 131/85 — 40/—10 —25 
20. 164/102 121/83 — 33/—19 ~~ 26 
21, 233/123 177/110 — 56/—13 —34.5 
22. 165/101 130/84 — 35/-—17 26 
238. 190/88 146/74 — 45/-—14 —29.5 
24, 215/130 183/114 — 32/—16 —24 
25. 196/127 164/116 — 32/—12 —22 
26. 194/112 155/89 — 39/—23 —$1 
27, 194/144 124/82 — 70/—62 —66 
28, 180/190 126/83 — 64/-17 —~ 35.5 
29. 200/100 120/84 — B80/—16 —48 
30. 240/120 200/110 — 40/—10 —25 
31, 173/103 140/94 — 38/-— 9 —21 
32, 176/112 155/92 — 21/—20 —20.5 
33. 212/110 142/93 — 70/—17 — 43.5 
34, 162/98 126/81 — 36/-17 —26.5 
35. 198/122 153/108 — 45/-—14 — 29.5 
36, 193/125 139/95 — 64/—-30 —42 
37. 180/99 143/94 — 87/— 5 —21 
Average 197/115 151/97 — 46/~—18 32 


Days om 
Rice Diet 


Some results that were important to the 
individual patient necessarily fail to appear 
in such a summary. In one patient with 
chronic nephritis and almost complete blind- 
ness, who was moribund when he was 
started on the diet, the blood pressure de- 
creased from 240 systolic, 150 diastolic to 
160 systolic, 110 diastolic within forty days. 
After five and one half months of diet, the 
blood pressure was 154 systolic, 108 dias- 
tolic, and after fourteen months 155 systolic, 
110 diastolic. The eyesight improved so much 
that the patient could read fine print and 
was able to resume his work. One would be 
justified in the conclusion that the diet had 
a beneficial effect on the course of this pa- 
tient’s nephritis. In the blood pressure and 
nonprotein nitrogen tables, however, this 
case had to be listed as a negative result, be- 
cause at the time of the last examinations 
(after fifteen to eighteen months of rice 
diet), following a number of intercurrent in- 
fections and an automobile accident which 
resulted in a fractured pelvis, the blood pres- 
sure had again risen to the initial level. 

Of the 63 patients on whom the diagnosis 
of “hypertensive vascular disease” with 
“secondary” kidney involvement was made, 
18 died after six to eighty-one days (average 
twenty days) on the strict rice diet. The 
initial blood pressure readings in these pa- 
tients averaged 226 systolic, 150 diastolic. 

In 22 of the remaining 50 patients (44 
per cent), the hypertension was not im- 
proved; the decrease in the mean arterial 
pressure was less than 20 mm. of mercury, 
the average blood pressure decreasing from 
a level of 212 systolic, 129 diastolic to a 
level of 200 systolic, 126 diastolic in an aver- 
age time of thirty-nine days. 

In 28 of the 50 patients (56 per cent) the 
hypertension was improved, the avérage 
bleod pressure decreasing from a level of 
219 systolic, 128 diastolic to a level of 165 
systolic, 102 diastolic after seventy-three 
days (average) on the rice diet, 

Of 66 patients whose condition was diag- 
nosed as “hypertensive vascular disease,” 
without conclusive evidence of renal excre- 
tory dysfunction, 1 patient died after thirty- 
six days on the strict diet. His initial blood 
ia average was 248 systolic, 138 dias- 
tolic. 

In 28 of the remaining 65 patients (43 
per cent), the hypertension was not im- 
proved; the decrease in the mean arterial 
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pressure was less than 20 mm. of mercury, 
the average blood pressure decreasing from 
a level of 179 systolic, 108 diastolic to a level 
of 160 systolic, 102 diastolic after an aver- 
age of thirty days on the rice diet. 

In 87 of the 65 patients (57 per cent) the 
hypertension was improved, the average 
blood pressure decreasing from a level of 
197 systolic, 115 diastolic to a level of 151 
systolic, 97 diastolic in an average time of 
forty-eight days. 

Since, according to our hypothesis, the 
rice diet acts by compensating renal 
metabolic dysfunction, one may assume that 
in those cases in which the blood pressure 
decreased under treatment the hypertension 
was not “essential,” but was due to some im- 
pairment of the metabolic function of the 
kidney, even though no conclusive sign of 
kidney disease could be demonstrated. On 
the other hand, in the patients who did not 
respond to the diet (exclusive of those with 
a too rapid down-hill course and those in 
whom irreversible anatomical lesions had al- 
ready taken place), one may assume that 
the hypertension must have originated not 
from any renal dysfunction, but from some 
extra-renal condition. On this premise, it 
would be advisable (for instance, if sympa- 
thectomy is being considered) to use the 
rice diet as a therapeutic test which, if nega- 
tive, may help to confirm the diagnosis of 
“neurogenic” or “essential” hypertension. 

Histories 1-10 and figures 1-6, 14, 15, 19- 
23, 25-30, 33-35, 37-40, 42-44, 46-49, 51-58 
illustrate the response of patients with vari- 
ous types of hypertension to the diet. 


Electrocardiogram and Heart Size 


Cardiac enlargement, inversion of T,, and 
left axis deviation are reversible in patients 
with acute nephritis. In patients with 
chronic nephritis and hypertensive vascular 
disease we expected that the rice regime, at 
best, might prevent the usual progressive 
course of the disease, the further increase in 
heart size, the deeper inversion of Ti, and 
the greater deviation of the electrical axis. 

However, the chest films and electrocardi- 
ograms show that, even in chronic nephritis 
and hypertensive vascular disease, the rice 
diet may lead to such an improvement of 
the heart that it may become normal in size 
and that the inverted T; may become up- 
right, and the left axis deviation. may dis- 
appear. Since we did not anticipate these 
findings, it is only recently that chest films 
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and electrocardiograms of every patient 
have been repeated after treatment, but elec- 
trocardiograms of 82 patients and chest films 
of 72 patients are available for study. None 
of these patients whose electrocardiograms 
and chest films are under consideration re- 
ceived digitalis or any other medication. 

The 82 patients on whom the electrocardi- 
ograms were made received the strict or 
modified rice diet for one to thirty-two 
months. All electrocardiograms were made 
with the patient in a recumbent position. 
Electrical axis 


In 76 patients, the electrical axis could be 


evaluated. In the remaining 6 patients R, + 
Si, plus the absolute value of R3 + 83, was 
jess than 10 mm. An angle of the electrical 
axis of more than +30 degrees was found: 
Before the diet in 19 patients 
After the diet ..........................1n 31 patients 
An angie of the electrical axis of 0 to +30 
degrees was found: 
Before the diet ...................--.---in 29 patients 
After the diet 02.0 in 27 patients 
An angle of the electrical axis of less than 
0 degrees was found: 


Before the diet... in 28 patients 
After the diet... 


.....-..1n 18 patients 


§-4-43 ll-4 ~43 


NL) 49 


7-6-43 7-12-43 1-§-44 


Fig. 7. N.L. (f., 49). “Hypertensive vascular disease.” Rice diet since June 
29, 1943. No bedrest after September, 1943. No digitalis. Depressed S-T 
segments have become normal; inverted T, has become upright. 


6-20-44, 


9-25-44 12-4-44 


A.A.H. (M) 47 
Fig. 8. A.A.H. (m., 47). “Hypertensive vascular disease.” Retinopathy with papilledema and exu- 


dates. Rice diet since July 4, 1944. Bedrest part of the time. No digitalis. Inverted T, has become 
upright, 
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2-29-44 3-20-44 7-12-44 10-4-44 
JM. {m3} 49 
Fig. 9. J.M. (m., 49). “Hypertensive vascular disease.” Rice diet since March 10, 


1944. No bedrest. No digitalis. Inverted T, has become upright. 


4-2-42 4-16-43 6-30-43 pase Sas 
2 DIM) GI AW (40 
Fig. 10. J.D. (m., 61). “Hypertensive vascular Fig. 11. A.H. (f., 40). “Hypertensive vascular 
disease.” Rice diet since April 13, 1942. No digi- disease.” Rice diet since April 28, 1943, No digi- 
talis. No bedrest, Angle of electrical axis has talis. Bedrest part of the time. Inverted T, has 
increased from +12° to 440°. Diphasic T, has become upright. 


become upright. 


Be ia ig el ree i 
jk Aiken im memes asttsitt ttt pastissbesrratitieramrecissauntisissrrest tar 


3-1-44 


_ 
J.S.(m)55 


Fig. 12. J.S. (m., 55). “Hypertensive vascular disease.” Retinopathy with exudates. Rice diet since 
October 27, 1943. No bedrest. No digitalis. T, flat, then diphasic; has become upright. 
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In 43 of the 76 patients there were no 
changes, or only minor changes (less than 
*15 degrees) in the electrical axis. In 20 of 
the 76 patients there was a change in the 
angle of the electrical axis in the range of 
+15 to +25 degrees or —15 to —25 degrees. 
In 18 of the 76 patients there was a change 
in the angle of the electrical axis of +26 or 
more degrees. 


TABLE 4 
Change in Electrical Axis 
Angle of electrical axis (degrees) 

a Range of change Before After Change Cie 
patients Diet {months) 
1 = morethan -25 +37.0 + 2.0 —35.0 4 
5 ~—-15to—-25 +148 — 2.4 —17.2 5 
18 — 1to--14 419.4 412.8 — 6.6 5 
3 =0 —25.3 —25.3 + 9 2 
22 + ito+14 +19.9 +278 + 7.9 6 
15 4+16to+25 + 7.4 +261 418.7 5 
12 morethan+25 — 61 +30.0 436.1 7 


Of the 33 patients with definite changes‘ 
in the electrical axis during the rice diet, 6 
showed a decrease, 27 an increase in the 
angle of the electrical axis. 


2-22 244 3-13-44 


3-31-44 


The T wave in lead I 

In 82 patients the T; waves could be eval- 
uated. 

In 59 patients, there was no change in T, 
during the period of treatment with the rice 
diet (average four months). 

In 28 of the 59 patients, T,; was normally 
upright. 

In 81 of them, T, or ST, was abnormal. 

In 8 of the 31 patients T, was low upright. 
In 1 diphasic. 

In 20 inverted. 

In 2 ST, was depressed, with upright T,. 

In 28 patients there was a change in T, 
during the period of treatment (average 
four months); in 3 the change was in the 
direction from upright to inverted, in 20 in 
the direction from inverted to upright. 

In 2 patients, the upright T, became ftat. 
In 1 patient, the upright T, became diphasic. 


In 8 patients, the flat T, became upright. 

In 4 patients, the diphasic T, became upright. 
In 2 patients, the inverted T, became diphasic. 
In 6 patients, the inverted T, became upright. 


(Fig. 7-18, 36, 41, 50) 


4-18-44 5~8-44 


Fig. 13. L.K. (£., 33). Terminal stage of chronic nephritis. Retinopathy with papilledema, 
hemorrhages, exudates. Rice diet since January 7, 1944. Bedrest until March 1, 1944. No 
digitalis after January 17, 1944. Inverted T, has become upright. 
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Heart size 


Table 5 lists the measurements of the 
transverse diameter of the heart in 25 pa- 
tients with chronic glomerulonephritis, 
chronic pyelonephritis, or nephrolithiasia, 1 
patient with lupus erythematosus dissemina- 
tua, and 46 patients with “hypertensive vas- 
cular disease,” who received the atrict or 
modified rice diet for periods varying from 
eleven days to twenty-two months. 

In 6 of the 72 patients the heart became 


1b 


larger. In these the transverse diameter of 
the heart increased by 0.9 to 4.9 per cent, 
the average increase being 3.2 per cent. The 
average chest diameter increased by 1.5 per 
cent. 

In 66 of the 72 patients the heart became 
smaller in size with a change in the trana- 
verse diameter of the heart of 1.8 per cent 
to 61.8 per cent, the average change being 
13.3 per cent The average chest diameter 
decreased by less than 0.4 per cent. 

(Fig. 14-28, 33, 35, 40, 46, 49, 53, 5T) 


TABLE 5 
EFFECT OF RICE DIET ON HEART SIZE 
“paneer of ear 
mi, Per Gent 
Period of ras ee cs sear +a 
Rice Diet Det Tee Thee Thee Feces ay 
___ fea) J f = ine) 
CHRONIC GLOMERULONEPHEITIS, CHRONIC PYELONEPHRITIS, O02 NEPHROLITHIASIS 
1. a12 0.1 aie 16.0 1255 = 5.55 —TH.8 
Z B2 31.25 51.76 14 175 —O,25 — 18 
1 48 B20 a20 16.5 ldz on EE —182 
4. rity SB.38 2h.76 108 O38 —1.0 —10,8 
fi. pai S00 20.0 1a 12.8 = Le —143 
&. 1g a4 ahi M2 1a —O4 — 2 
7. a8 2a2 Pa 104 10.8 0.8 + 28 
BE. oo 20.2 S11 Lhe 12.3 —15 = 10.8 
6, bo 203 Pa 10.35 7 = Eds —SL0 
Lo. 877 8.5 a] LT 12.4 —d1 —H25 
il. al 27a Pa 11,36 10,15 = Lt —-1h7 
12. 2a 29.55 A145 LTA 16.0 —145 = Bl 
13, 488 21 28.25 aa 8,15 — 08 — BT 
14. Tze 24.7 Ba 15.8 13.4 —1li eer e 3 
15. 119 80.8 26.0 15.8 1Le =A —3io 
16. 40 oe aL6 14.5 1Z6 —2.0 = 16.0 
17. Bil B00 7G 18.7 110 =—§7 —B18 
18. al a22 azo 14.0 11.5 —i5 =21.7 
10. if] 27.05 ae LA 10.85 —i.EE — Bl 
20. GT 2h 2h 1iL0G 12.5 = 1,05 — 8,7 
21. 05 B12 a2 124 10.3 —26G —26.2 
22. 27 26.5 2.0 177 14.1 —i.6 =_25.5 
as, aa Pee 8.6 124 1g Oh — 42 
24. | 23,0 Bab 11.565 11,6 —0.85 — £0 
25, 16h Ld HLS 12.3 12.75 of AB 4+ BT 
Average 153 Sul Fs Bi S| Lk.7T 11.93 — 1.78 = 15.23 
LUFUS ERYTHEMATOSUS DIESEMINATUS 
1, 165 26.8 25.5 12.8 o.0 —29 — 3 
“HYPERTENSIVE VASCULAR DISEASE” 
1. iT aaa aA 16.0 1E.B mm 22 =17T.2 
a Loo B12 A006 1d i227 —12 — oF 
ih 20 a4 28 1G 11.75 = 1.75 =145 
4. ri 22 2755 154 144 —Li 104 
f. 4a m3 2095 162 14.6 = Le = 10.8 
ia 71 a1 aLf 1h 0 —24 —-171 
7. 4 pa 2h4 143 16.0 fe. os Ao 
B. Pali] 2a.7 pee 12.25 TAG a | — #0 
$, 174 213 S14 Li 16.5 —Lz — 1.7 
10, BE #1 3 1.1 17.8 =15 = 748 
il. fae bo, 20.2 113 10,4 —i0 — #2 
13, ial) faa ia 1.3 16.5 = 1.0 = 65 
13. 2 23.8 25.3 15.4 14.2 —-12 — ho 
14, Gz 28.5 80,5 14.0 13.4 a i == 4.5 
15. BS 53.5 14.0 13,35 —075 — BF 
14, 178 $0.6 80,1 14,85 141 =— (7h - B35 
17. 117 H125 206 18.0 14.6 —ia —fiA 
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TABLE 5—Continwed 


Chosge in Troerperse 
TMareter of Heart 
Tresucers: Biometer om, Per Cert 

Piometer of Cheat af Heart ~ fT romeperse 

Periad of Before “afler Before ater diameter of 

Flite [vet i Bhet Piet Diet mmalfcr Kear 

{Bape} itm.) ffm.) = ME | 
18, aT aL& a2 14.8 16.7 =—1.0 —- 7.0 
1a. H4 2405 24.25 14.0 12,65 —1.55 —10,7 
oo, 2h 26.55 264 TTA6 15.2 os | AF. = 12 
21, 129 s2.3 S13 ie | 14.1 —138 — a2 
a 125 aL? 314 15,3 13.4 =—19 = 142 
a3, 45 42.4 S28 16.5 13.8 —B.T —1.6 
eal, Sh os. 57.5 10.76. 10.5 =—O25 ae | 
26, Bi 23.05 24.75 13.85 15.5 —(O5h — £6 
26, AG 4,0 256 13,4 12.6 =—12 = 9.5 
27, Tz 265 26.25 13.8 12.8 —11 — 4.6 
oa. 42 411 So Lh 144 == 12 =— 3.2 
mi, L1G 245 2545 106 10.7 -~ih1 + Of 
tl, he a2 S04 14.2 12.4 =134 =—1l44 
#1. 18 a2.2 a2 LG2 15.6 —-O.7 — 45 
a2. Hi 24,75 25 12.35 11.75 =—0.5 = 42 
i, 24 a2,7 a24 LG 13.25 —1,.35 —10,2 
wa. HO) 7 a0.2 15.7 14.4 =I 1 = 7.5 
a5, ia 1 Sh OG Li5h 10.35 —-12 —11L6 
bi. ii 25.1 24.8 Le 112 =—13 =L1.6 
#7, 43 MS 53 15.3 LA + 0.8 + 4 
ih, 28 27.0 274 LL. 12.0 +03 + 2.6 
a9, 115 06.8 S025 145 13.25 — 1.65 — 12.5 
40, 20 2h. BRAG LE.T 13 -14 —12.4 
dl. 412 940 S01 144 13.2 —_i)8 —- &l 
43. 40 26.9 27.0 16.9 14.0 —14 =—13,5 
43. oe 2205 ai 12.10 10TH = 1.35 12.6 
4, 22 4.66 aha 17.8 Vi35 —125 — 7.5 
45. 21 24 SLAB 156: 14.1 =] 5h — 1.0 
4a, 174 5.7 1.1 Li.7 12.7 —ia —15.8 
Averge 3 2504 2.02 M47 3.38 =— 129 — 9.68 


ea 


ee 17/159 mm. Hig, eed ee] 14/104 mm. He. 


Fig. ld. W.MeL. (m., 35). Chronic glomerulonephritis, Retinopathy with hemorrhages and exudates, 
Fhenolsalfonphihalein excretion in two hours, 21 per cent. Rice diet sinee July 12, 1943. Bedrest. 
No digitalis. Reduction in heart size with change in transverse diameter of 16 per cent. 
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11-16-43 220/130 mm. He. 1-134 111/79 mm. He. 


Fig. 15. AG. ¢m., 53). Chronic glomerulonephritis. Fhenolsulfonphthalein excretion im two hours, 
i per cent, Rise diet since November 24, 1913. Hedrest part of the time. No dightalis, Reduction 
in heart sixe with change in transverse diameter of 31 per cent. 


$-7-l4 140/96 mm. Hg. 11-39-14 146/80 mm. He. 


Fig. 16. BLM. (m., 31). Chronic nephritis. Phenolsolfanphthalein exeretion in two hours, 7 per cent. 
Rice dist slnee September 9, 1944, No bedrest. No digitalis. Reduction in heart size with change in 
transverse diameter of 21 por cent. 
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5-H 144/84 mm, Hg. o--44 150/80 mm. Hg. 


Fig. 17. BK. (m., 43). Terminal stage of chronic nephritis. Phenolsulfonphihalein excretion in two 
houra, 0.56 per cent. Rice diet ginee Moy 13, 144. No digitalis, Bedreat part of the time. Reduction 
in beart size with change in tranaverse diameter of 24 per cent. 


Pel ed 110/60 mm, He. eee Bi] R/6) mm. Ag. 


Fig. 18. T.A. Cf, 20). Lupus erythematosas disseminates. Exudative retinopathy. Phenoleulfon- 
phthalein excretion in two howra, 75 per cent. Rice diet since July 19, 1943. rest. No digitalis. 
Reduction in heart size with change im transverse diameter of 24 per cent. 
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3-244 220/124 mm. Hg. 4-27-44 140/97 mm. He. 


Fig. 19. JK. tm. 4%). “Hypertensive vascular disease.” Phenolsulfonphihalein excretion In two 
hours, 63 per cent. Rice diet since March 14, 144. No digitalis. No bedrest. Redaction in heart size 
with change in transverse diameter of 20 per cent. 


o-28-15 220/100 mm. He. 2-1-44 152/110 mm, Hg. 


Fig. 20. J.L. (m., 54). “Hypertensive vascular disease.” Phenolaulfonphthalein exeretion in two 
hours, 40 per cent. Riee diet almce October 3, 1943. No digitalis, No bedrest (three months of bed- 
rest before admission because of coronary Infarction). Reduction in heart size with change in 
tranaverse diameter of id per cent. 
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15-45 206/118 mm. He. 11-22-43 LBs 10 mm. Hg. 


Fig. Fi, DLA. tm, 46). “Hypertensive vascular disease.” Retinopathy with papilledema. Phenol- 
aulfonphthalein exeretion in two hours, 54 per cent. Rice diel eince Seplember 16, 1943. Hedrest. 
No digitalis. Reduction in heart size with change im transverse diameter of 17 per cent. 


31.25 car. 


a-2049 212/110 mm. He. T 28-43 137/63 mm. Ag. 


Fig. 22. LF. (m. 65). “Hypertensive vascular disease.” Phenolsulfomphthalein exeretion in twa 
hours, 44 per cent. Rice diet since April 2, 143. No bedrest. No digitalis, Reduction in heart sine 
with change in transverse dinmeter of 23 per cent. 


12-30-45 1-404 1-17-44 
(Verwas pressure (14-45 (Venous prearore (1-26-04); 
215 mm. ailing) boi om, elle 


2-3-4 
(Vewnna presure Chedd)r 
0 mm. mille} 


o-8-d4 


Fig. 23. L.A. (8, 13). Terminal stage of chronic nephritis, with percardiiia and retinopathy with 
papilledemsa, hemorrhages, exudates, Phenolaulfonphthaleis excretion in two hours, 14 per cont. Rice 
diet since January 7, 144. Bedrest oniil March 1, 1944. No digitalia after Jangaary 17, 1944. After 
the pericarditis cleared op, the heart size was reduced, with a change in the transverse diameter 


of 14 per cent. 
Nonprotein Nitrogen 

Table 6 shows the effect of the rice dict 
on the nonprotein nitrogen of 171 patients 
who received the strict or modified diet for 
periods varying from four days to thirty-two 
months, Five patients had acute glomerulo- 
nephritis, 66 patients chronie glomerulone- 
phritis, chromic pyelonephritis, nephrolithia- 
ais, or polycystic kidney disease, 2 patients 
lupus erythemateaus, 5 patients “hyperten- 
sive vascular disease’ with “secondary” 
renal involvement, 43 patients “hypertensive 
vascular disease” without conclusive evi- 
dence of renal excretory dysfunction. 

Twenty-two patients died after six to 


eighty-one days (average twenty-five); 1 
patient died after twenty months: 
Average honpretein nltrxgen: 
Before diet 2... LES mg. per 100 ec. of blood 
Bafore death 2.2.0. 186 mg, per 100 ee. of blood 
The nonprotein nitrogen of 85 patients 
increased or did not decrease during the 
period of rice diet: 
Average nonprotein nitrogen: 
Before bet .ccccns 42.7 mg. per 100 ce, of blood 
After 02 days of diet 50.2 mg. per 100 ec. of blood 


The nonprotein nitrogen of 115 patients 
decreased during the period of diet: 
Aneraga Po gstnam ee! 


Before diet —.—....... mg, per 100 ec, af blood 
Alter "8 days af diet 4) = per 1M ce. of blood 
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Per Gent Before 


22 
TABLE 6 


EFFECT OF RICE DIET ON NONPROTEIN NITROGEN 


Paenodsal 


ACUTE GLOMERULONEPHEITIS 


CHRONIC GLOMERULONEPHERITIS, CHRONIC PYELONEPHRITIS, NEPHEOLITHIASIS, OR 


1. ER - | Oe a | 


2. Bi) RE Se ee i7 
4. rm a a ee per - 
5. WE tii RE 
AV RT REE msseessrectreceesEerrenstecetreertentt merrenreomrienereenttmarestsre sre 46 


POLYCYETIC KIDNEY DISEASE 


NPN Increased or Unchanged 
Initial NPN 99-238 mg. per 1 ee. blood 


1.* a ae! eee ee ee ee . 14 
oo. pS PE 8 Htc EN SSR LAD SS SR ES 5 
a.* ESE A ES BF eet et wee lea dea ae . TRE 
4." a yor | eae rar cr nen eA ON . TER 
E. ee casa a ete etn Spe meng l= ho, 138 
6. a 14.6, Fe 10, # Ow. “ye TT 
7" 8=>=— hos Ghee, 2 Cn ee . 1a 
gE. me SN eee oa ri 132 
a+. SR Bo ee Soe 42 
10. less than § 2... . 19 
eo Sep ke a ee ne _ 87 
1z* a a a ake er Pra 
13. CR BT ssectee seseiaceerecereciiet obese best east beset ocercpmnsioe rt . 
14. =" Ba. pan UR ee NT RRO BONNY PP ao 
PAVOTB RE noose cece eeccstccssscnssss Fs reerenereey || 


Initial HPN 22-35 mg. per 100 ce, blood 
1h." i a ee 


NPN Decrenaed 
Initial NPN 39-242 mg. per 100 cc. blood 
L. TO  ieeisiesnckecespts Se epee | 
: ‘ 
cae : 
a. 42 
7. , ee 
E AT hg A ES oiccecccemires ny ey cer ei a 143 
o. 20, 22.5, 85, 21, 26, 2% 23 pais Ba 
10. 12.5, less than "22.5, 26, 0, 18, 16.....-..—.. 46 
11. less than 2, ney 2, 5.3, leca t j ee . «& 
rs Fiadint (9M 0@ sestreterecrrererictrernenienesieneien LEG 
1 ERR ac Pa SO 175 
te dt, ny ues ii a - 
16 ‘es B, 16, 15, sii renner rererener Tren 8 
18." 138 
19. bili 
20. cai 
21. . be 
22. 17h 
44 
rig 
168 
48 
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TABLE 6—Continued 


is Nonprotein Nitrogen 
(Total Becretion tn 2 Hours) (ng. per 100 ce. blood) 
Per Cent Before After Days on 
ic iet Rice Diet Change Rice Dtet 
27. less than 1, less than 1, less than 1, 0 84 — 41 119 
28. 5.5, 2.2 60 — 22 21 
29. 1 i! ee eee eae vise 32 — 7 6 
30. 4, 7, 10.5 2. _ 46 — 41 59 
ST. Pd save 71 — 22 $1 
32, rs eee ee = 46 -— 265 q 
33. 71, 68 o....... ‘3 34 —- 8 58 
34, 10.2, 4.7 ioe 87 — 538 4g 
35. less than 1 ue 84 —168 51 
PV OPA GE, aricssccssteiscstecchece dacseshs Resets cate cesta seaadscchcaneched 54 — 35 91.5 
Initial NPN 27-38 mg. per 100 ec. blood 
36. TO deviceuteccbesbe cat edasteisnasteccase tevabeieccssWesteicscecincens 27 23 — 4 q 
37 IED: shevancebutescecsevonccsdasrasexeivecesuuesesseesaveavecsesGuseauh dace 31 29 — 2 24 
38 OB ena Hee Oe ese Pe eS ote ys 33 31 — 2 28 
39 eco ese cecea las aceasta Seccweeech as otvesucereceeidoorsoies 30 25 — 6 15 
40. DBD cass cascaass tecsscnats odhsbs asia. ansaiederGesiceucetccto Mantes 34 30 — 4 22 
41 38, 19, 24 36 34 — 2 190 
42 49, 32 27 — 6 19 
48000 al 24 — 7 26 
44, 67 . 29 25 — 4 98 
46. 46 occils lei ecaee h ek 38 28 — 10 16 
46. TO GD TT? sci ea stiesa dace clsa cick santecedea lascieb cpsozseasvacen 33 28 -— 6 216 
AVOPARO.. coe he ec 32 28 — ¢ 60 
LUPUS ERYTHEMATOSUS 
1. 55 45 — 10 91 
2. 69 34 — 35 27 
Average 62 $9.5 — 22.6 69 


“HYPERTENSIVE VASCULAR DISEASE” WITH “SECONDARY” RENAL INVOLVEMENT 
NPN Unchanged or Increased 
Initial NPN 42-277 mg. per 100 cc. blood 


1.* Wi, Si dera the edo eee EN ce lew ht eee 230 260 + 30 22 
2 2.3 67 108 + 41 8 
3.* 18 86 111 + 31 81 
4,* MD coceec co cacs eocec dost sedeudas vecsaveucsced ecasavvauaadtorecun 61 108 + 47 27 
Bie 8 ecevctee ek oo) Sete ahve avons suesennv eos 202 252 + 60 10 
6 17 PRS ean PP een DOERR ST tet RM ek STD ERO 51 76 + 24 18 
7* Di Acs cevtotcentec csv tis ces cxasa cacstea eae ctewa Ue tt yeatise 54 102 + 48 15 
0 ian ccclone icapend eased bares skate ea aasecie acum test ead 110 198 + 88 14 
9 ODD Sees Rtas Sar stat Pace seed Sasuurcha ound NezpeSiatsctans 42 46 + 4 25 
10 DO! acecdoevescceany anit iawes betes naj eedbvancentaceetcest 42 44 + 2 32 
Whe tsa Sen ee ete a eee ae 78 109 + 31 22 
12.* Gs fescoes nt se heccete bes vakessnczebde Set aatecceniienit nee nde 48 74 + 26 6 
TO ae eben ectucsectetenas techestateaataasanteetes uke 66 104 + 38 17 
Lae otk ee te Sas ee ie 277 292 + 16 q 
15,* SB; Ae: ces davasevstetei det teedosivoansteacaidsadtsassconvclcescecuedess 57 126 + 69 7 
16. AB cooscoscostvesedeeies sceseeacvtalnt vaclacvatccdessstatadterneadeice 48 64 + 6 48 
VOLTA GO 55. Soiccecsi cciccvscacccocisinsticscbosscduasesecedscssscscdisaddessede 95 129 + 34 22.5 
Initiat NPN 27-387 mg. per 100 cc. blood 
17. 70, 45, 48 35 36 G 66 
DF ieee a «686 45 + 9 10 
19. 47, 65 29 49 + 20 q8 
20, p-,| ae 34 37 + 8 29 
21. 42, 48, 51 .... weve «683 83 0 86 
22, 70, 8B... wocese 40 + 18 30 
23. Oe oceeccsanthicsetrca tos sh eeatecncges har te ee a ee 37 40 + 3 15 
PVOEN BO occas cotcssadscksccsspconsessoacedacatntosaleistelacedesaskee Geund 33 40 + 7 45 
NPN Decreased 
Initial NPN 39-63 mg. per 100 cc. blood 
1 TD: Siloslietecciaiceeisncaetesans Biecd cides SAS eee 57 41 — 16 68 
2. 45, 42.5 dGcoes wwe =O 21 — 18 9 
3. 67, 75, 48, 51 ..... wee 44 24 — 20 209 
4. 47, 69.5 40 25 — 15 82 
5. po cccewesentesivatinesceabssadeenucseecccaudoctueluanscvcusetczeecu 40 30 -— 10 $2 
* Death after 6-305 days. 
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TABLE 6—Continued 
Phenolsulfonphthalein Test Nonprotein Nitrogen 
(Total Excretion in # Hours) (mg. per 100 cc. blood) 
Per Cent Before After Days on 
Rice Diet Rice Diet Change Rice Diet 
6. 49 58 38 — 20 10 
if 44 42 32 — 10 35 
8, 40, 45 49 44 — 5 103 
9, 44, 39 24 — 15 121 
10. 50 50 37 — 13 28 
11. 45 52 38 — 14 32 
12. 64 61 82 — 19 vi 
13. 28 50 33 — 1? 32 
14, 57 34 — 23 9 
15. 45 58 44 — 14 13 
16, 48 4t — 7 7 
17. 45 53 24 — 29 6 
18. 55, 46 31 — 16 19 
19. 45, 47 34 — 13 vid 
20. 63 44 — 19 40 
21, 50, 40 87 - 8 22 
VOT RRO: oieis Seeds cisicacis sweden toe nc cqutsigdeeathcghaenoscdasdavkerebicaeten 49 34 — 15 49 
Initial NPN 28-38 mg. per 100 ec. blood 
83 28 — 565 aT 
36 84 —- 2 15 
29 18 -—-i11 970 
35 32 — 3 60 
29 26 — 8 90 
38 83 — 6 20 
35 23 — 12 113 
33 24 —- 9 198 
86 28 — 8 15 
33 25 ~ 8 177 
28 25 — 8 127 
33 27 — 6 167 
“HYPERTENSIVE VASCULAR DISEASE” WITHOUT CONCLUSIVE EVIDENCE OF RENAL 
INVOLVEMENT 
NPN Unchanged or Increased 
Initial NPN 23-40 mg. per 100 cc. blood 
1. 65 85 40 + 6 13 
2; 83, 60 26 28 + 2 61 
3. 53 33 34 + 1 26 
4, 26 28 + 2 11 
5. 69 35 35 0 13 
6. 55, 49 34 36 + 2 132 
4%. 69, 87, 91 27 28 + 1 252 
8. 23 25 + 2 14 
9, 32 38 + 6 12 
10. 81 36 + 65 qT 
11, 28 28 0 386 
12. 26 32 + 6 4 
13. 40 41 + 1 4 
14, 23 28 0 86 
Average 30 32,5 + 2. 48 
NPN Decreased 
Initial NPN 25-40 mg. per 100 ec. blood 
AS RU, TF asc urdevaige econo aeadeens 33 27 = § 239 
Bi, COE Soca eas 34 32 = 16 
3. 37 26 — il 48 
4, 67, 76 34 25 - 9 72 
b. 59. 81 24 =. -% 57 
Oc. OP acne: 30 28 4 60 
7. BD" i ecccdccces- tee ions 34 29 — 6 112 
8. 52 37 38 — 4 32 
9, 65 . 25 23 — 2 QI 
10. 62, 69 ..... 29 21 — 8 55 
11. ; 27 20 — 7 38 
12, IO: Sersceccins 30 28 — 2 22 
13. BG BB: oie ccccciseecetteccenereectnch 30 29 —- 1 65 
14, 5B. 40 30 — 10 82 
16. GD) sa deccctencectucetierctisusacuattecit angi a abeatcas A aeuncdbacases ds 26 25 — il 28 
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TABLE 6—Continued 


Nonprotein Nitrogen 
(mg. per 100 ce. blood) 


Phenolsulfonphthalein Test 
(Total Excretion in 2 Hours) 


Per Cent Before After Days on 

Rice Diet Rice Diet Change Rice Diet 
16. GT. es dissiesss cach atinaitoledsiitidiaiiatintaewewn eG 24 — 4 18 
1%. 82, 90, 71 .... 30 26 — 4 22 
18. 30 24 — 6 113 
19. 31 26 — 6 20 
20. 31 29 — 2 18 
21, 35 27 —-— 8B 45 
22. 36 32 — 4 26 
23. 35 26 — 10 149 
24. 30 24 — 6 34 
25. 39 27 — 12 4 
26. 28 22 — 6 17 
27, 29 24 — § 96 
28, 30 25 — § 23 
29, 39 30 — 98 18 
Average 32 26 — 6 53 


An erroneous impression might be con- 
veyed by the figures in table 6, because only 
the nonprotein nitrogen values before the 
start of treatment and the last ones recorded 
after treatment are compared. Since many 
patients with chronic kidney disease, how- 
ever, do not realize the seriousness of their 
condition before manifestations of terminal 
renal failure become apparent, they fre- 
quently come to the hospital at a time when 
the nonprotein nitrogen is no longer at a 
constant level, but is rising rapidly. The 
effect of the diet in such instances might 
therefore be seen more correctly in the dif- 
ference between the patient’s nonprotein 
nitrogen at the end of the treatment and his 
highest nonprotein nitrogen value, even if 
this value was found after he was already 
on the diet (fig. 24). 

The lowering of the nonprotein nitrogen 
in the greater number of patients is not the 
only point of significance in table 6; the 
length of time on the rice diet is also impor- 
tant, for it shows that in spite of even criti- 
cal decrease in renal excretory function, as 
indicated by the low phenolsulfonphthalein 
excretion, the usually progressive increase 
of the nonprotein nitrogen and actual uremia 
may be prevented for years. 

Histories 1-3, 5-7 and figures 24, 34, 38, 
45, 47 illustrate the response of the non- 
protein nitrogen to the diet. 


Urea 


Table 7 shows the effect of the strict or 
modified rice diet on the blood urea nitrogen 
concentration and on the urea nitrogen-non- 
protein nitrogen ratio in 63 patients. 


t= = = 


—— Plopma 


RICE DIET 


315mg 


302469 113 16 19 2326291 S$ Bt 
DEC 42 JaN.'a3 FEB. 


Proteinn igm par 100K.) 


wes le) HOSPITAL 


Fig. 24. J.W. (m., 41). Blood nonprotein nitro- 
gen (mg. per 100 ce.) of nephritic patient with 
rapidly developing uremia. 
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TABLE 7 
EFFECT OF RICE DIET ON BLOOD UREA NITROGEN 
UREA NITROGEN NONPROTEIN NITROGEN UREA RATIO 
{mg. per 100 ce. dlood) (mg. per 106 cc, blood) % 
Before After Refore After Before After Dayson 
Rice Diet Rice Diet Rice Diet Rice Diet Rice Diet Rice Diet Rice Diet 
I. Urea Nitrogen Increased 

Initial urea nitrogen 32-116 mg, per 100 cc, blood 

1. 116 130.8 138 163 84,1 80.2 23 
2 47.4 56.8 90 93 52.7 61.1 53 

3. 32.7 TTA 61 108 53.6 71.7 27 
4, 50 51.8 70 114 71 45.4 15 

5. 39.1 181.7 110 198 81 91.8 14 
Average 67 $9.7 94 135 68.5 70 27 
Initial urea nitrogen 10 mg. per 100 cc. blood 

6. 10.1 14.9 30 40 84 37.2 14 

iE, Urea Nitrogen Decreased 

Initial urea nitrogen 83-110 mg. per 100 cc. blood 

1. 36.8 27.3 60 44 61.3 62.6 62 
2. 108 70.3 168 102 64.3 68.9 47 

3 42,3 24.2 68 47 62,2 51.5 166 

4. 105 48.4 156 84 67.3 57.6 27 

5, 103.6 42.4 148 84 74.1 50.5 118 

6. 49.9 26.4 87 48 57.4 55 42 

q, 84 14.9 50 $1 68 48,1 92 

8. 91.5 61.6 140 87 65 70.8 48 
9. 43.5 22.8 80 48 54,4 47.6 42 
10. 33 10.7 50 33 66 32.4 32 
Average 65.4 34.9 100.7 60.8 64 54.5 68 
Initial urea nitrogen 7-29 mg. per 100 cc. blood 

il. 20.4 4.2 44 31 46.4 13.5 181 
12 12.6 6.2 31 29 40.6 22.8 23 
13. 21 9.1 36 34 58.3 27 190 
14, 16.2 4.2 41 26 37.1 16.2 190 
15 28.9 12.6 55 31 52.5 40.6 70 
16 25.7 12.4 42 34 61.2 36.6 57 
17. 10.8 4.2 34 28 31.8 15 216 
18. 21.4 14.4 42 30 51 48 189 
19 21,2 7.8 36 35 60.6 22.3 36 
20 18.4 9 36 36 51.1 25 146 
21 15.6 7.8 33 25 47.3 31.2 32 
22, 18.1 3.6 36 18 60.3 20 970 
23. 19.2 12.7 37 38 51.9 33.4 46 
24, 24.2 144 61 32 47.5 45 224 
25. 18 4.3 39 24 46.2 17.9 153 
26. 8.9 74.8 29 26 30.7 30 79 
27. 17.2 10 38 33 46.3 30.3 20 
28 16.8 8.3 36 24 30.9 34.6 200 
29 10.2 2.3 33 18 80.9 12.8 460 
30 16.5 6 46 31 36 19.7 T7 
31, 20 14.9 AT 35 42.6 42.6 240 
82. 14 4.2 37 21 87.8 20 20 
33. 9.9 5 29 25 34,1 20 72 
34. 11.3 6.6 30 25 37.7 26.4 125 
35, 15.8 6.1 84 29 46.5 21 112 
36 13.8 6.6 36 21 38.3 $1.4 55 
87. 10.2 1.3 26 25 39.2 7.2 191 
38. 14.9 6 27 20 44.1 30 38 
89. 14.2 4.5 40 30 35.5 15 82 
40. 11.8 7.2 34 36 34.7 20 129 
41, veri 1.8 26 29 29.6 6.2 172 
42. 10.4 3.6 28 24 37.1 15 81 
43. 8.1 5.5 32 30 25.3 18 68 
44, 11.9 7.8 32 38 37.2 20.5 11 
45 10.9 6.6 31 30 35.2 22 120 
46 11,4 Vivi $1 29 36.8 26.6 18 
47, 12.6 6.6 35 27 36.1 24.4 45 
48, 14 5.4 28 28 50 19.3 36 
49, 13.8 2.4 36 32 38.3 vA; 26 
50. 10.8 5.4 30 25 36 21.6 10 
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TABLE 7—Continued 


UREA NITROGEN NONPROTEIN 
(mg. per 100 ce. blood) (mg. per 100 
Before After Before 
Rice Diet Rice Diet Rice Diet 
61. 9.5 4.8 28 
62, 9.1 4.2 36 
53, 12.6 7.8 23 
64. 16.8 4.2 36 
5b. 12.6 2.4 33 
56. 13.7 9 36 
57. Tt 1.2 238 
Average 14.5 6.6 35 


In 6 of the 63 patients the blood urea nitro- 
gen increased (group I). Two of these died 
after fourteen and twenty-seven days. 


Urea WN (average) Urea N-NPN ratio 


(mg. per 100 cc. (average) 
of blood) (per cent) 
Initial urea nitrogen 32-116 mg. per 
100 cc. of blood (I, patients 1-5) 
Before diet ........2......0.--67 68.5 
After 27 days of diet ....99.7 70.0 
Initial urea nitrogen 10 mg. per 
100 cc. of biood (1, patient . 
Before diet . .-10.1 34 
After 14 days of diet ...14.9 87.2 


In 57 of the 63 patients the blood urea 
nitrogen decreased {group II). 


Urea N (average) Urea N-NPN ratio 


. « verage 
a "Sond re { oer pont 
Initial urea nitrogen 33-110 mg. per 
100 ee. of blood (II, patients 1-10) 
Before diet ...................65.4 64 
After 68 days of diet ....34.9 54.5 
Initial urea nitrogen 7-29 mg. per 
100 ce. of blood CII, patients 14-57) 
Before diet . eneeeee L456 40.8 
After 122 days of diet .. 6.6 22.9 


Of 48 patients whose initial urea nitrogen 
concentration was normal or almost normal 
(7-29 mg. per 100 cc. of blood), only 1 pa- 
tient had an increase of the blood urea nitro- 
gen concentration, whereas 47 patients had 
an average decrease of the blood urea nitro- 
gen concentration of 55 per cent. 

The lowest urea nitrogen values we found 
were 1.2 mg. per 100 cc. of blood in 1 pa- 
tient, and 1.8-2.4 mg. per 100 ec. of blood in 
4 patients. The urea nitrogen-nonprotein 
nitrogen ratio in these 5 patients ranged 
from 4.8 to 12.4 per cent“), 

This finding again shows that patients on 
the rice diet are in protein equilibrium, since 
in fasting and inanition the urea nitrogen 
concentration of the blood is increased. 

6. Dr. Haywood Taylor of the Department of Bio- 
chemistry is engaged in a study to determine 
the nature of those nonprotein nitrogen sub- 
stances, the increase of which makes up for the 
decreased urea ratio in the blood of patients on 
the rice diet. 


NITROGEN UREA RATIO 
ce. blood) %e 
After Before After Days on 

Rice Diet Rice Diet Rice Diet Rice Diet 
30 33.9 16 8b 
26 30 16.8 23 
24 44,1 32.5 26 
30 46.7 14 35 
26 38.2 9.2 261 
34 38.1 26.5 23 
26 25.4 4.8 127 
28 40.8 22.9 122 


Two hundred and eighty-one determina- 
tions of the urea nitrogen excretion per 
twenty-four hours in the urine of 96 patients 
with kidney disease (with a nonprotein 
nitrogen not above 50 mg. per 100 cc. of 
blood), or with “hypertensive vascular dis- 
ease,” before and after they had received the 
rice diet for varying periods of time, are 
summarized in table 8. 


TABLE 8 


Urea Excretion in Urine 
Gm, urea nitrogen 


Period on Number of — Number of excreted in £4 
rice diet patients determinations Aouwre (average) 
o* 49 60 5.4 
1-14 days 46 13 2.9 
15-30 days 36 47 19 
1-2 months 22 35 1.6 
Over2months 30 66 11 


*In many instances the protein intake before the beginning 
of the rice diet had been limited, elther because the patients 
were too ill to eat the full amount of a mixed diet, or because 
they had receiyed other Jow protein diets, The regular hospita? 
diet contalns about 65 Gm, of protein, 


The twenty-four hour urinary urea nitro- 
gen excretion on a 100 Gm. protein diet is 
about 12 Gm., in complete starvation about 
6 Gm., after an average period of two or 
more months on the rice diet about 1.1 Gm. 

The excretion of urea constitutes one of 
the main tasks of the kidney. According to 
Addis™, the excretion of 10 Gm. of urea 
nitrogen requires 677 gram calories of work 
from the kidney. Borsook) has calculated 
that ordinarily 76 per cent of all the work 
of the kidney is spent on urea excretion. The 
fact that the rice diet causes an 80 or 90 per 
cent reduction in urinary urea excretion may 
not be without effect upon the “metabolic 
situation” of the kidney cells. 

This artitle will be concluded in the March 
issue of the JOURNAL. 


7. Addis, T.: Theory and Practice in Dietetic Treatment of 
Giearalsr Nephritis, J. Am. Dietet. A. 16:806-812 (April) 
a Borsook, H., and Winegarden, H. M.: The Work of the 

midney in the Production of Urize, Proc. Nat. Acad. Sc. 
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Treatment of Kidney Disease and Hypertensive Vascular 


Disease With Rice Diet, LIT 


PART 2 


Cholesterol 


Before rice diet 


Compensation of Renal Metabolic Dysfunction 


The relation of hypercholesterolemia to 
generalized arteriosclerosis, coronary dis- 
ease, and vascular retinopathy has been 4 
subject of extensive study. High carbohy- 
drate—low calorie diets have been shown 
to reduce the serum cholesterol] level in pa- 
tients with diabetes mellitus". 

The effect of the strict or modified rice 
diet on the serum total cholesterol concen- 
tration was determined in 82 patients (table 
9). Three of the patients had acute glomeru- 
lonephritis; 82 patients had chronic glomeru- 
lonephritis, chronic pyelonephritis, or neph- 
rolithiasis; 47 patients had “hypertensive 
vascular disease’ with or without apparent 
renal excretory dysfunction. Hypercholes- 
terolemia (220 to 840 mg. of cholesterol per 
100 cc. of serum) was present in 53 of the 
82 patients before the rice diet was started, 
the average cholesterol concentration in 
these 53 patients being 

Before rice diet ...........294 mg. per 100 cc. of serum 

After 91 days (average) 

of rice diet ..............198 mg. per 100 cc. of serum 

In the remaining 29 patients the serum 
cholesterol concentration ranged from 135 
to 218 mg. per 100 cc. before the rice diet 
was started, the average concentration being 


12. Rabinowitch, I. M.: Expericnces with a High Carbohy- 
drate—Low Calorie Diet for the Treatment of Diabetes 
Mellitus, Canad. M, A, J. 28:499-498 (Oct.) 1030. 


aula, 185 mg. per 100 cc. of serum 
After 89 days (average) 


of rice diet ................168 mg. per 100 cc. of serum 

In 9 of the 82 patients there was an i2- 

crease in the cholesterol concentration of 

from 2 to 88 mg. per 100 ec. of serum, the 
average cholesterol concentration being 


Before rice diet ............ 173 mg. per 100 ce. of serum 
After 91 days (average) 


of rice diet ...0... 190 mg. per 106 cc. of serum 
TABLE 9 


SERUM CHOLESTEROL OF PATIENTS ON 
RICE DIET 


(Mg. per 100 cc. of serum) 
Acute glomerulonephritis 


Case Before After Days 
1. 168 100 150 
2. 220 176 300 
3. 142 155 180 

Aver. 177 144 210 


Chronic glomerulonephritis, chronic pyelonephritis, 
nephrolithiasis. 


Case Before After Days Case Before After Days 
a 220 185 24 18. 176 150 q7 
2. 210 «186 28 19. 161 110 169 
3 236 182 34 20, 160 172 10 
4 838 244 18 21. 440 285 71 
5. 158 145 16 22. 212 110 240 
6. 368 230 167 23. 208 162 42 
7. 840 410 14 24, 2387 185 28 
8, 230 =6150 31 25. 640 225 212 
9. 180 86205 40 26. 211 93 74 

10. 310 142 309 27, 185 170 350 

11. 296 §=148 50 28. 240 177 288 

12. 225 156 346 29. 4178 180 9 

13. 160 «142 42 30. 3815 185 78 

14, 135 ©6160 18 31, 320 260 150 

15, 270 «6140 =: 180 82, 315 190 83 

16. 272 210 21 

17. 274 183 202 Aver.272 183 107 


“Hypertensive vascular disease 

Com Before After Daye Gas Before after Bays 
lL 205 178 a7 24, 137 176 28 
z 168 Th 240 27. Bia #210 Ba 
= 226 aTF 148 os, 383 270 28 
4, 238 862i Gl 23. 266 hd 112 
B S8e S16 47 4, 845 268 74 
6, lt cy i re | aL. 285 2800 20 
71 242 172 72 82. 223 70 oo 
&. 268 j%8kT 212 a. 210 290 = 106 
% 224 178 73 f4. 80) 225 166 
it, 325 6226 a1 a3, 315 296 i] 
11 217) «1s = $6. 220 at 5s 
12, a17 1E6 52 7, 210 206 24 
lt = Ba Fir 8. 225 800 16 
14. 172 160 25 a9, 273 #280 | 
1B. 218 = «135 Hal) 40, 292 i168 78 
18. S55 146 | (13S 41, 316 110 76 
17. 210 #225 224 42. 239 149 0 
1k 2D Li a5 43, 26h 176 di 
15, ae) | 1h rid 44, 183 163 16 
2h. 2&0 260 65 45. 260 170 178 
21, 282 161 14 46. 200 176 6 
22, 1E5 108 14 47. 3H fg citi 
22. 18h 160 Ba 

Ba 2B4 86205 18 

25. #32 46 14 Aver. 249 168 TZ 


In the remaining 73 patients there was a 
decrease of from 5 to 480 mg. per 100 ce. 
of serum, the average cholesterol concentra- 
tion being 


Before rice dit ......W... 266 mg. per 100 ec. of serom 
After 01 days (average) 
of rice diet - ofS mg. per 100 ec. of seram 


Vaseular Retinopathy 


Recovery from advanced vascular retin- 
opathy requires a period of months. Thirty- 
three patients with papilledema, hemor- 
rhages, or exudates followed the rice diet for 
a period of at least eight weeks, In 30 of 
these patients eyeground photographs were 
taken before and after treatment; in 3, only 
after treatment. 

In 1 patient, the retinopathy became 
worse. In 11 patients, the retinopathy not 
only came to a standstill, but papilledema, 
hemorrhages, and exudates partially cleared 
up. In 21 of the 23 patients, the retinopathy 
improved greatly or even cleared up com- 
pletely under the rice regime. Five patients 
who had not been able to recognize objects 
regained their eyesight to such an extent 
that they were able to read fine print. As 
the photographs of the eyegrounds show, 
papilledema, hemorrhages, and exudates dis- 
appeared, arteriovenous compression de- 
creased, the arterioles became less tortuous, 
and the previously engorged and tortuous 
veing became delicate and straight. 

Histories 2-7, 9-10 and figures 25-32, 29, 
43-44, 48, 54, and 66 illustrate the response 
of vascular retinopathy to the diet. 
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HIsToRIes OF PATIENTS TREATED WITH 
THE Rice Dier* 


PATIENT 1. Acute glomerulonephritis. E'z- 
anple of decrease of high blood pressure and 
nonprotein nitrogen to normal and of disap- 
pearance of generalized edema and heart 
enlargement, 

W.B. (BAT00), a 17 year old farm boy, 
came to the outpatient clinic on May 5, 1945, 
complaining of edema, headache, and back- 
ache, He was admitted to the hospital on 
May 6 at 2 am. 

History: The patient had had measles, 
whooping cough, chickenpox, and pneumonia 
in early childhood, mumps at the age of 7, 
diphtheria at 12, malaria at 13. He had colds 
two or three times a year, associated with 
frontal headaches and sometimes with cough 
productive of yellow mucoid sputum. 

About April 16, 1948, the patient devel. 
oped a sore throat, night aweats, dysphagia, 
and swelling under the right jaw: his urine 
became dark and smoky, On May 2, he 
went on a fishing trip and got his “legs wet 
up to the thighs.” The following morning, 
he noticed fatigue and puffiness of the face, 
but in apite of this, took part in a ball game. 
Next day the edema waa worse, his back 
ached from the hipa to the shoulders, and he 
had a feeling of tightness in the abdomen, 
and marked fatigue (he fell asleep in class). 
He complained of nocturia and generalized 
muscular aching. 

Examination: The patient's height was 
168 cm., his weight 73.1 Kg., his tempera- 
ture 87 C., pulse 50, respiration 16, blood 
pressure 176 systolic, 101 diastolic. Gen- 
eralized pitting edema, especially of the face 
and extremities, was present: the knuckles 
of the hands were almost invisible. There 
was generalized lymph node enlargement. 
The eyelids were puffy. The pupils reacted 
well to light and accommodation, and there 
were no pathological findinga in the eye. 
grounds. The teeth were in good repair. The 
tonsils were red, moderately large and cryp- 
tie. The lungs were clear to percussion and 
auscultation. The heart was markedly en- 
larged, the rhythm regular; the aortic see- 
ond sound was louder than the pulmonic ses- 
ond sound; no murmurs were heard. The 
liver was not enlarged and the spleen was 
not palpable; there was no tendernesa in 

"The histories of 2 other ager] a 25 year old 
man with chronic nephritis, ond o 46 year old man 


with “hypertensive vascular disease,” were previ- 
ously published in this Journal's), 
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Fig. 25. Improvement of advanced vascular retinopathy with dizappearance of papilledema, hemor- 
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Fig. 26, LK. (f., 32). Terminal uremic stage of chronle nephritis. Phenolsulfonphthalein exere- 
ton in two hoora, 14 per cent. Rice diet started January 6, 144. See figures 1, 15, 25, 25. Dis- 
appearance of pipilledems, hemorrhages, exedates, renous engorgement, both eyes, 


KEMPNER 


J.H. (M) 22 


5-15-44 


Fig. 27. J. (m., 22). Chronic glomerulonephritia. Phenolaulfonphthalein exeretion in two hours, 


27 per cent. Riew diet from May 14 to August 30, 1944. Blood pressure on May 15, 144, 104 aya- 
talle, 108 diastolic: on December 8, 1044, 134 ie, 80 di 


ic. Disappearance of hemorrhages, 
Fight oye. Disappearance of papilledema, marked decrease of exedotes, both eyes. 
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Fig. 28. BMC. (f., 25). Chronie pyelonephritis, Phenolsulfonphthalein exeretion in two hours, 12 
per cent, Rice diet started January 18, 1944. Before rice dipt: Blood pressure 181 systolic, 121 
diastolic. Transverse diameter of heart 10.5 em, nonpretein ni rn &) mg. por 1 ex. of bloed, 
albumin 6.6 Gm. per 1000 ce. of urine, After 244 montha of rice diet: Blood pressure 114 syatalic, 
80 diastolic. Transverse diameter of heart 9.3 .co., nonprotein nitrogen 4 mg. per 100 ce. of blood. 
albumin 1.1 Gm. per 10 cc. of urine, Disappearance of hemorrhages, left eve. Marked decrease 
of exudates, both eyes, 
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Fig. 29. Ch.C. (m., 67), Arteriosclerosis, “hypertensive vascular disease.” Phenolsulfonphihalein 
excretion in two hours, 4 per cent. Ries diet started February 9, 1942, Before rice diet: Blood 
Pressure £18 systolic, 112 diastolic, nonprotein nitrogen 40 mg. por 100 ee, of blood. After By 
months of rice diet: Hlocd presaure 164 systolic, 01 diastolic, nonprotein nitragen 30 ng. pee 100 
ec. of blood. Disappearance of exudates, left ere; of papilledema, hemorrhages, exudates, right eye. 
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Fig. 30. 1.0. (f., 51). “Hypertensive vascular diaesse."” Phenolsulfonphthalein exeretion in two 
hours $9 per cent, Rice t started April 21, 104%, Before rice dict: Blood preasure 248 systolic, 
126 diastolic, nonprotein nitrogen d4 mg. por 100ce, of blood, cholesterol 292 me. per 100 oe. of 
serum, albumin 0.6 Gm. per 1000 oc, of urine, After 11% months of rice diet: ct he alienate 176 
eYstolic, 100 diastolic, nonpratein nitrogen 30 mg. per 100 ce. af blood, cholestersl 178 mg. per 100 
ec, of serum, albumin 0.08 Gm. per 1000 cc. of urine. Disappearance of edema, hemorrhages, de- 
crease of exudate, left eye, Disappearance af “star figure.” right ere. 
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Fig. #2. T.A. (f.. 20). Lupus erythematosus disseminatus, Phenolsulfonphthalein excretion in two 
houra, 45 per cant, Rice diet started Joly 19, 1943. Before rice diet: Albumin 2 Gm. per 1000 ee. of 
uring, After 2% months of rice diet: Albumin 04 Gm. per 1000 ce. of urine. See fig. 18. Marked de- 


eroase of exudates and venous tortuosity, both eyes, 
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Fig. 43, W.B. Acute glomorulonephritis. Ries diet started May 6, 1943, No digitalis. Reduction jn 
heart size with change in transverse diameter of 13 per cent, 


either kidney region. An indirect inguinal 
hernia, descending into the serotum, was 
present on the right side. The prostate was 
amall, Neurological examination showed left 
lower facial paralysis (“birth injury”). 

A chest film showed the lungs clear, the 
heart considerably enlarged (fig. 38). A 
flat plate of the abdomen showed advanced 
arthritic changes in beth sacro-iliae joints: 
the kidneys were not distinctly seen: the 
liver was not enlarged. A sinus plate showed 
old infection in both antra. The electrocardi- 
ogram showed upright T-waves in leads 1, 2, 
and 3, a diphasic T-wave in lead 4, and no 
axis deviation. 

Accessory clinical jindings: The hemo- 
globin was $1 per cent; there were 4,900,000 
red blood cells, and 11,900 white blood cells 
with 2 per cent non-segmented polymorpho- 
nucleara, 68 per cent segmented polymorpho- 
nuclears, 2 per cent eosinophils, 3 per cent 
monocytes, 12 per cent large lymphocytes, 
and 12 per cent small lymphocytes; the cor- 
rected sedimentation rate was 6 mm. in one 
hour. The serological tests for syphilia were 
negative. The nonprotein nitrogen was 73 
mg. per 100 ce. of blood. The total proteins 
were 6.1 Gm. per 100 cc. of plasma: albumin 
2 Gm. globulin 4.1 Gm., albumin-globulin 
ratio 0.49. Chlorides (as sodium chloride) 
were 570 mg. per 100 ce. of plasma. Tho 
serum cholesterol concentration was 168 mg. 


per 100 cc. The urine had a specific gravity 
of 1.010, no sugar; there were 4.5 Gm. of 
albumin per 1000 ee. (6.3 Gm. in twenty-four 
hours), £0-35 red blood cells, 4-5 white blood 
cells per high power field, occasional hyaline 
and granular casts, and a 4 plus benzidine 
reaction, The urinary total nitrogen excre- 
tion was 15.6 Gm. in twenty-four hours, the 
urea excretion 18.4 Gm. in twenty-four 
hours, The results of the phenolsulfonph- 
thalein test were aa follows: Appearance 
time, ten minutes; excretion at the end of 
the first half hour 25 per cent, at one hour 
20 per cent, at one and a half houra 18 per 
cent, at two hours 12 per cent: total excre- 
tion in two hours 75 per cent. Hookworm 
egea were found in the stool. A culture from 
the nose and throat showed Micrococcus 
catarrhalis and alpha hemolytic organisms. 

impression: Acute glomerulonephritis 
with edema, hypertension, cardiac enlarge- 
ment, and azotemia. 

Course: The patient was afebrile except 
from the eighth to the eleventh hospital day, 
when his temperature went up to 38 C. The 
rice diet (1800 calories) was started on the 
first hospital day; fluid intake was limited 
to 400 ec. of fruit juices daily. During the 
first week, the weight fell from 73.1 Kg. to 
62.25 Kg. (fig. 34), the blood pressure de- 
creased from 176 systolic, 101 diastolic to 
120 systolic, 80 diastolic, remaining at a level 
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Fig. 2. WB. Acute glomerulonepbritis, De- 
crease of blood presqure to normal in 6 days on 
fice diet, Thirty pound weight loss (edema) in 


10 days. Disappearance of albuminarla. [he- 
ole af elevated nanprotein nitrogen to nor- 
mal. 


of 105 systolic, 68 diastolic from the second 
week on (fig. 24). The headache and back- 
ache disappeared. On the sixth hospital day 
the right antrum waa irrigated. After four- 
teen days on the rice diet, the patient's non- 
protein nitrogen was 35 mg. per 1M ce, of 
blood (fig. 84), his weight 68.3 Kg. There 
were many red blood cells in the urine dur- 
ing the first four weeks, Average albumin 
excretion during the third week was 1 Gm. 
per 1000 ec. (131 Gm, per twenty-four 
hours), as compared to an average excretion 
of 46 Gm. per 1000 ce. (6.49 Gm. per 
twenty-four hours) during the first week. 
During the fourth and fifth hospital weeks, 
the albumin excretion decreased to an aver- 
age of 0.4 Gm. per 1000 ce. of urine (0.51 
Gm. per twenty-four hours). Sulfadiazine 
(0.6 Gm. twice daily) was given for five days 
in the fourth week. When the patient was 
discharged in the sixth week, his hemoglobin 
was 91 per cent, total proteins per 100 cc. 
of plasma were 5.8 Gm. (albumin 8.0 Gm., 
globulin 2.8 Gm., albumin-globulin ratio 


1.1). His nonprotein nitrogen was 53 meg. 
per 100 cc. of blood, hia weight 56 Kg. He 
had lost 87 pounds of edema fluid and his 
heart size had decreased to normal (fig. 3). 

The patient continued the strict rice diet 
at home and was readmitted to the hospital 
one month later, His blood pressure at that 
time was 107 systolic, 72 diastolic, his mon- 
protein nitrogen 28 mg. per 100 ec of blow, 
urea nitrogen 5.5 mg, urea ratio 20. The 
total proteins were 6.8 Gm. per 100 ce. of 
plasma: albumin 3.2 Gm., globulin 2.6 Gm., 
albumin-globulin ratio 12, Chlorides (as 
sodium chloride} were 612 mg., calcium was 
9.46 mg., phosphorus 3.4 mg., cholesterol 80- 
115 mg. per 100 cc. of serum. The patient's 
tonsila and adenoids were removed. For the 
next two and a half months he remained on 
the rice diet, modified by the addition of non- 
leguminous vegetables, The urinary total 
nitrogen excretion at the end of this time 
was 1.66 Gm. in twenty-four hours, urea 
excretion 1.7 Gm. in twenty-four hours 
(1160 cc. of urine}. There was no albumin- 
uria, and the patient was completely asyvmp- 
tomatic. The rice diet was discontinued. 

Eight months after his first hospitaliza- 
tion, the patient's blond pressure was 114 
avatolic, 67 diastolic, and his heart size was 
normal. The nonprotein nitrogen was 27 mg. 
per 100 ec. of blood, the urea nitrogen 10.2 
mg.: chlorides (as sodium chloride) were 
604 mg. per 100 ce. of serum. No albumin or 
red blood cells were present in the urine. 
Urea clearance was 86 per cent of normal 
fon a diet containing 50 Gm. of protein). 
Phenolaulfonphthalein excretion was 60 per 
cent in one hour, When he was last examined 
on July 24-27, 1944, he was again completely 
asymptomatic. There was no indication of 
any previous kidney disease. The blood pres- 
sure was 110 systolic, 70 diastolic; phenol- 
sulfonphthalein excretion was 85 per cent in 
one her. 

PATIENT 2. Chronfe glomerulonephritis 
(total phenoleulfonphthalein exeretion in 
feo hours 15-35 per cent); hypertension 
(182 systolic, 117 diastolic); pescular retin- 
apathy. Example of decrease of high blood 
pressure to normal, and disappearance of 
retinopathy, heart enlargement, and depres- 
sien of RT'-2. 

N. McL. (A90726), a 83 year old white 
farmer's widow, was admitted to the hos- 
pital on September 17, 1942, complaining of 
giddiness, failing vision, substernal oppres- 
sion, and exertional dyspnea. 


9-18-42. 223/123 MMHG. 
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Fig. 35. N.MecL. Chronic glomerulonephritis. Rice diet started September 28, 142. No dligitalis. 
Redaction im heart size with change in transverse diameter of 30 per cent. 


History: The patient had had measles and 
pellagra in childhood, and “kidney trouble” 
at 17. She had received blood transfusions 
for anemia in the following years. At 22, 
she was treated for oliguria and dysuria; at 
25-26, she had edema of the ankles and face. 
She had malaria and erysipelas of the leg 
when she was 27. Between 28 and 29, her 
vision began to fail; her physician told her 
that this was due to kidney disease. At 30, 
she had “something like a stroke,” which 
cleared up after two or three weeks of bed 
rest. The patient had never been pregnant. 

One year before admission, she was 
treated with “injectiona™ and blood trana- 
fusions for anemia, and with diuretica and 
other medication for hypertension and “kid- 
ney trouble.” Her vision was poor; she com- 
plained of diplopia and seotomata. There 
was edema of the feet and legs. She had 
dyspnea on exertion, paroxysmal nocturnal 
dyspnea, a feeling of substernal oppression, 
tachycardia and palpitation. 

On eremination, her height was 156 e¢m., 
her weight 82.2 Kg., temperature 27.5 C., 
pulse &8, respiration 20, blood pressure 190 
systolic, 120 diastolic. Slight edema of the 
ankles and lower legs was noted. Extra- 
ocular movements were normal; the pupils 
were equal and reacted well to light and 
accommodation. Both dises were blurred on 
the nasal and temporal sides; the arterioles 
were silverish and moderately tortuous, A 


hemorrhage was present in the lower nasal 
region of the left eye. The teeth were carious, 
the tonsils enlarged. The lungs showed no 
pathological findings on percussion and aus- 
cultation. The heart was enlarged to the 
left and right; a soft systolic aortic murmur 
Was heard. The abdomen was obese; no 
masses were felt, the liver was not enlarged, 
the spleen was not palpable, and no tender- 
ness was present in either kidney region. 
The uterus was of normal size with a second 
degree retroversion. Neurological examina- 
tion did not show any pathological findings. 
A chest film (fig. 85) was read: “Lungs 
clear. Heart enlarged.” The transverse diam- 
eter of the heart was 16.7 cm. A flat plate 
of the abdomen and a retrograde pyelogram 
were reported as follows: “Kidney normal 
in outline, no stones seen. Calices and pelves 
on both sides normal, Spleen slightly en- 
larged.” The electrocardiogram (fig. 36) 
showed a depressed RT segment in lead 1, 
diphasic T,, and a normal sinus rhythm. The 
basal metabolic rate was —11 per cent. 
Accessory clinical findings: The hemo- 
globin was 92 per cent, red blood cells 4,- 
410,000, white blood cella 6400 with 1 per 
cent non-segmented polymorphonuclears, 60 
per cent segmented polymorphonuclears, 1 
per cent basophils, & per cent monocytes, 6 
per cent large lymphocytes, 27 per cent small 
lymphocytes; the corrected sedimentation 
rate was 18mm. in one hour. Serological 
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Fig. 46. WN. MeL. Chronic glomerulonephritis, 


af electrical axis, [iphasle T, haa become upright, 


tests for syphilis were negative. The non- 
protein nitrogen was 64 mg. per 100 ce. of 
blood. Total proteins were 6.4 Gm. per 100 
cc. of plasma: albumin 3.6 Gm., globulin 2.8 
Gm., albumin-globulin ratio 13. The urine 
had a specific gravity of 1.012, no sugar, a 
3 plus reaction for albumin, 10-15 white 
blow cells per high power field, no red blood 
cella, no casts, a negative benzidine reaction. 
The results of a phenolsulfonphthalein teat 
were as followa: Appearance time five min- 
utes; excretion at the end of the first half 
hour 10 per cent, at one hour 7.5 per cent, 
at one and a half hours 6 per cent, at two 
hours 2.5 per cent: total excretion in two 
hours was 25 per cent. 

impression: Chronic glomerulonephritis 
with hypertension, heart enlargement, 
diphasic T,, vascular retinopathy. 

Course: For the first eleven days, the pa- 
tient received a 1500 calorie, salt-poor diet 
containing 80 Gm. of protein and 204) ec. of 
fluids. Her blood pressure during this time 
averaged 182 systolic, 117 diastolic. The non- 
protein nitrogen remained at 54 mg. per 100 
ec, of blood, Om the twelfth day, the rice 
diet was started (800-1500 calories, 900- 
1000 oc. of fruit juices). After six days, the 
nonprotein nitrogen had decreased to 42 meg. 
per 100 ce. of blood. The blood pressure at 
discharge after eleven days of rice diet was 
162 systolic, 116 diastolic (fig. 57). The 
weight was TT.7 Eg., hemoglobin 101 per 
cent, red blood cells 5,100,000, white blood 
cells 6,150; the urine gave a 1 to 2 plus re- 
action for albumin. The patient continued 
the diet strictly at home, lying down most of 
the time. She returned to the hospital after 
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shared September 28, 142. No digitaliz. Increase in angle 


eight weeks, feeling much im- 
proved. Her blood pressure then 
waa 124 systolic, 24 diastolic, her 
| weight 68.8 Kg., hemoglobin 84 
per cent, red blood cells 4,000,000, 
white blood cella 7,100. The total 
plasma proteins were 6.3 Gm. per 
100 ec. of plasma: albumin 3.6 
Gm., globulin 3.2 Gm., albumin- 
globulin ratio 1.1. The nonprotein 
nitrogen was 61-64 mg. per 100 
ec. of blood. Chlorides (as sodium 
chloride) were 616 mg. per 100 ce, 
of serum, calcium was 10.2 meg., 
phosphorus 4.8 mg., cholesterol 
208 mg. There was a 2 plus re- 
action for albumin in the urine 
and 10-15 white blood cells per 
high power field, The results of 
a phenolsulfonphthalein test were as fol- 
lows: Appearance time sixteen minutes; 
excretion at the end of the first half 
hour 5 per cent, at one hour 4 per cent, 
at one and a half hours 4 per cent, at two 
hours 3 per cent: total excretion in two 
hours 16 per cent. The electrocardiogram 
(fig, 26) showed a diphasic T,, upright T2 
and T,;. Examination of the eregrounds 
showed the dises more sharply outlined; the 
hemorrhage in the left eve had been ab- 
sorbed, leaving a small area of pigmentation. 

The patient was readmitted on February 
16, 1945, after another two months of strict 
rice diet at home (1200 calories, 1000 ce. of 
fruit juices). She felt very well and had no 
complaints. Her nonprotein nitrogen was 
69 me. per 100 ec. of blood, her blood pres- 
sure 120 systolic, 84 diastolic, her weight 
66.4 Kg., hemoglobin 78 per cent, total pro- 
teins 6.7 Gm. per 100 cc, of plasma, albumin- 
globulin ratio 0.81; chlorides (as sodium 
chloride} 628 mg. per 100 ec. of serum, cal- 
clum 9.4 mg., phosphorus 3.2 mg., choles- 
terol 121 mg. The albumin excretion in the 
urine was 1.52 Gm. in twenty-four hours 
(675 oc.}, the total nitrogen excretion 1.82 
Gm. and the urea excretion 2.62 Gm. The 
total phenolsulfonphthalein excretion in tyro 
houra was 15 per cent. There was marked 
reduction in the size of the heart (fig. 35); 
the transverse diameter was 12.0 em, The 
electrocardiogram (fig. 36) showed the RT, 
segment to be less depressed. The basal 
metabolic rate was —12 per cent. After 
twelve days in the hospital, the nonprotein 
nitrogen was 40 mg. per 100 oc. of blood. 
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Fig, 37. N. MeL. Chronic glomerulonephritis, Decrease of blood pres: 
sire to normal in twe months on rice dbet. 


The hemoglobin at discharge was 84 per 
cent. The urine contained 10-12 white blood 
cells per high power field, but no red blood 
cells and no casts, The weight was 60.2 Ke. 
Non-leguminous vegetables and small 
amounts of Irish and sweet potatoes were 
added to the strict rice diet. 

The patient stayed on this diet for the 
following three months and was up part of 
the day. When she was again seen in the 
hospital on June 1, 1945, she said that she 
had had no complaints except minimal ankle 
edema. Her blood pressure was 120 systolic, 
T0 diastolic, her weight 62.5 Kg. The non- 
protein nitrogen was 26 mg. per 100 ce. of 
blood. Total proteins were 5.8 Gm. per 100 
ec, of plasma: the albumin-globulin ratio was 
12. Chlorides (as sodium chloride) were 
592 mg. per 100 ce. of serum, calcium was 
8.7 mg., phoaphorus 3.4 mg., cholesterol 110 
mg. The hemoglobin was 48 per cent, red 
blood cells 2,200,000, white blood cella 5,440. 
After five days in the hospital she was dis- 
charged on the diet which was started Feb- 
ruary 27, further modified by the addition 
of one egg six times a week and 44 pound 
of liver, chicken, or lean beef four times a 
week. 


Examination on November 1-5, 1945, gave 
the following findings: Elood pressure 124 
ayatolic, 86 diastolic; hemoglobin 97 per cent, 
red blood cells 4,200,000; nonprotein nitro- 
gen 43 mg., urea nitrogen 18 mg. per 100 ec. 
of blood: total proteins 6.2 Gm. per 100 ec. 
of plasma (albumin-globulin ratio 2.0); 
cholesterol 140 mg. per 100 ce. of serum. The 
urinary total nitrogen excretion was 3.4 Gm., 
the urea excretion 5.08 Gm. in twenty-four 
hours (680 ec). The urea clearance was 
46.2 per cent of normal. Phenolaulfonph- 
thalein excretion in two hours was 21 per 
cent, The transverse diameter of the heart 
was 10.7 em. The patient was feeling very 
well and had been doing light housework. 
Her diet was further modified to include 
corn, beans, and peas, besides the eggs, meat, 
and vegetables allowed before. 

On March 13-16, 1944, the blood pressure 
averaged 1281. systolic, 85 diastolic; the 
weight was 61.5 Kg. The transverse diam- 
eter of the heart was 11.0 cm., that of the 
great vessels 6.8 em. The nonprotein nitro- 
gen was 46 mg. per 100 ce. of blood: total 
proteins were 6.1 Gm. per 100 ce. of plasma 
(albumin 3.2 Gm., globulin 2.9 Gm.). Two 
phenoleulfonphthalein tests showed a total 


excretion in two hours of $5 and 28 per cent. 
The patient had been completely asympto- 
matic and was feeling perfectly well. 

When last seen, September 4-8, 1944, the 
patient was atill following the liberally modi- 
fied rice diet and feeling “young and strong.” 
She had married again in April and was do- 
ing her housework without noticing any 
fatigue. She was advised, however, to wait 
for another year before considering having 
a child. 

The findings on the latest examination, 
compared with those on the firat hospitaliza- 
tion, were: 
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PaTiENT 8. Chronie glomerulonephritis 


(total phenolsulfonphthalein, exeretion in, 


tuo Aowrs 17.5 per cent); hypertension (250 
systolic, 174 diastolic); uremia (nonprotein 
nitrogen 87-153 mg. per 100 ce. of blood). 
Example of decrease of high blood pressure 
and nonprotein nitrogen to normal and of 
recovery of eyesight with disappearance of 
papilledema, retinal hemorrhages, and exu- 
dates, 

C.A. (A99483), a 32 year old white farm- 
er's wife, was admitted to the hospital in a 
semi-comatose condition, very acutely ill. 
The history was obtained from the husband 
and, after recovery, from the patient. She 
had had ten children, of whom six were liv- 
ing. Her blood pressure had been high be- 
fore delivery of the ninth child. One week 
before delivery of the tenth child—in Feb- 
ruary, 1942—she developed ankle edema and 
headache. She had had high blood pressure 
“ever since.” Attacks of pain in both flanks, 
radiating into the lower part of the back, 
had occurred about every four to five weeks 
since July, 1942. Her vision had been fail- 
ing since August. Since Christmas, 1942, 
she had had increasing weakness, intense 
headache, and vomiting; she had become 
completely blind, except for light perception. 
For a few days before admission she had 
been “out of her mind," and unconscious 
part of the time. During momentary lucid 
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intervals, she complained of headache and 
vague abdominal pain. 

Upon examination on February 2, 1943, 
her temperature was 86.5 C., pulse 120, rea- 
piration 22, blood pressure 250 systolic, 174 
diastolic. She was pale and stuporous. There 
was no edema. She had a marked nephritic 
stare and mydriasis. The eyegrounds showed 
bilateral papilledema, engorgement and tor- 
tuosity of the veins, and numerous large 
hemorrhages and exudates: the arterioles 
were partly invisible, A few small blood 
clots were seen in the nose. The breath was 
uremic. She had moderate gingivitis, The 
neck showed no venous distention; the thy- 
roid was slightly enlarged. There were no 
pathological findings in the lungs. The heart 
was enlarged to the left, the point of maxi- 
mum impulse being 10 cm. from the mid- 
sternal line. The sounds were loud, and a 
slapping aortic second sound, a soft apical 
aystolic murmur, and a loud, harah aortic 
aystolic murmur were heard. The rhythm 
was regular, and there was no friction rub. 
Moderate tenderness was present in the 
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Fig. 33. CA. Chronic glomerulonephritis. De- 
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right lower quadrant. The liver was not en- 
larged, 

Accessory clinical findings: The hemo- 
globin was 80 per cent, red blood cells 4,0400,- 
00), white blood cells 14,550, with 4 per cent 
juveniles, 10 per cent non-segmented poly- 
morphonuclears, T8 per cent segmented poly- 
morphonucleara, 2 per cent eosinophils, 3 per 
cent monocytes, 2 per cent large lympho- 
cytes, 1 per cent amall lymphocytes. The cor- 
rected sedimentation rate was 40 mm. in 
one hour, Serological testa for ayphilis were 
negative. The nonprotein nitrogen was 87 
mg. per 100 cc. of blood. The carbon di- 
oxide combining power of the plasma was 
41 volumes per cent. Total proteins were 
6.9 Gm. per 100 cc. of plasma: albumin 4.0 
Gm., globulin 2.9 Gm., albumin-globulin 
ratio 14. Chlorides (as sodium chloride) 
were 414 mg. per 100 cc. of serum, calcium 
9.6 mg., phosphorus 3.6 mg. The urine gave 
a 3 plus reaction for albumin and contained 
20-80 red blood cells and 10-15 white blood 
cells per high power field, and many hyaline 
and granular casts; the benzidine reaction 
was 1 plus. 

impression: Terminal stage of chronic 
glomerulonephritis; uremia; hypertension ; 
vascular retinopathy with papilledema, 
hemorrhages, and exudates. 

Course: The patient was started on the 
rice diet immediately, but during the first 
few days was able to take only very small 
amounts of it. Four hundred and fifty to 
1300 cc. of fruit juices were given daily, 
but partly lost by vomiting, Five hundred 
to 2000 ec. of 10 per cent glucose in water 
containing nicotinic acid, thiamine chloride, 
ascorbic acid, and vitamin EK were given 
intravenously during the first two weeks, 
The only other medication was 1 ¢c. of dilute 
hydrochloric acid three times daily by mouth. 
After ten to fourteen days of mental con- 
fusion (excitation state alternating with 
stupor), with the nonprotein nitrogen rising 
to 153 mg. per 100 ec, of blood (fig, 38), and 
the hemoglobin falling to 52 per cent {red 
blood cells 2,500,000, benzidine reaction of 
the stool 4 plus), the patient was definitely 
better and able to take the greater part of 
the diet. On the fourteenth hospital day, the 
total nitrogen excretion in the urine was 
2.55 Gm. in twenty-four hours. By that time, 
the blood pressure had gradually decreased 
to 166 systolic, 112 diastolic (fig. 38). The 
carbon dioxide combining power of the plas- 
ma was 67 volumes per cent. Chlorides (as 


ad. 


sodium chloride) were 445 mg. per 100 ce. 
of plasma. Intravenous glucose was discon- 
tinued. The average daily fluid intake in the 
following two weeks was 1260 ce. of fruit 
juices. The patient was rational and could 
answer questions, She was able to distin- 
guish light and dark, but was unable to see 
objects. On the fifteenth hospital day, she 
was atrong enough to sit up a few minutes eo 
that photographs of the eyegrounds could 
be taken (fig. 39). The nonprotein nitrogen 
fell gradually (fig. 38): on the twentieth 
hospital day, it was 136 mg. per 1) cc. of 
blood, on the twenty-seventh day 103 me., 
on the thirty-fourth day 66 mg., on the forty- 
second day 42 mg. The blood pressure read- 
ings from the twentieth to the fiftieth day 
averaged 123 systolic, 9T diastolic. Eight 
days before discharge, the phenolsulfonph- 
thalein excretion at the end of one-half hour 
was 0, at one hour 7.5 per cent, at one and 
a half hours & per cent, at two hours § per 
cent; the total excretion in two houra was 
17.5 per cent. The urine contained 0.1-0.2 
Gm. of albumin in 1000 ec.; the hemoglobin 
was 66 per cent, red blood cella 2,300,000; 
chlorides (as sodium chloride} were 503 mg. 
per 100 cc. of plasma. The patient was feel- 
ing completely well and was gradually re- 
gaining her eyesight. The eyegrounds were 
very much improved; the engorgement and 
tortuosity of the veins were decreasing, the 
papilledema was subsiding, and there were 
no new hemorrhages or exudates. 

The patient was discharged on the fifty- 
second day on the strict rice regime, She 
followed this, except for six eggs taken. in 
the last week, until her readmission on April 
28. At this time, she was feeling “well and 
healthy,” and said that she had had no head- 
ache and had been doing all her housework 
without getting tired. Her eyesight was 
fully restored. Her heart size was at the 
upper limits of normal, The rhythm was 
regular and there were no murmurs, Her 
blood pressure (average of seven days) was 
130 systolic, 102 diastolic. The nonprotein 
nitrogen was 38 mg. per 100 ec. of blood, 
the hemoglobin 67 per cent. The urine con- 
tained only a trace of albumin and no red 
blood cells; the benzidine reaction was nega- 
tive. The phenolaulfonphthalein excretion 
was about 20 per cent in two hours, The 
total nitrogen excretion in the urine was 1,17 
Gm. in twenty-four hours. Examination of 
the eyegrounds (fig. 39) showed the discs 
sharply outlined: the papilledema had com- 
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Fig. 3%. CA. (8, 32). Chronic glomeralonephritis. Bice diet siarted February 2, 1043. Disappear- 


ance of papilledema, hemorrhages, exud 
ment, both eyes, 


pletely disappeared; hemorrhages and exu- 
dates had been absorbed, leaving some pig- 
mentation and scarring; previously tortuous 
and engorged veins had become delicate and 
straight, 

Patient 4. Chronic pyelonephritis (total 
phenolaulfonphthalein excretion in tore 
hours 8-25 per cent); hypertension (234 sye- 
folie, 144 diastolic); tuscular retinopathy, 
No improvement on sali-poor, meat-free diet, 
Example of decrease of high blood pressure 
to normal and disappearance of retinal 
hemorrhages and heart enlargement on 
strict rice diet, Elevation of blood pressure 
following too Liberal modification of diet, 

A.E.H. (B3008), a 36 year old white 
farmer's wife, was admitted to the hospital 
on April 5, 1943, with the chief complaints 
of headache, weakness, failing vision, sub- 
sternal oppression, and exertional dyspnea, 

History: The patient had had mumps and 


ates; marked decrease of venous tortuseity and engorge- 


pneumonia in childhood, malaria at the age 
of 17, and influenza at 20 and 86. She had 
been pregnant six times, had had three 
abortions, and had three living children. Her 
last pregnancy had terminated in an sabor- 
tion in the sixth month—July, 1942. In June 
and July, 1942, she had severe headache, 
failing vision, moderate edema, and high 
blood pressure, After the abortion, her blood 
pressure was said to have decreased. The 
headache was milder for one month, but 
there was no increase in visual acuity, and 
generalized weakness persisted, In August, 
1942, a curettage was performed at the local 
hospital because of excessive vaginal bleed- 
ing. Her blow pressure at that time was 
said to be normal. She continued to have 
moderate headache and progressive visual 
disturbances until the end of September, 
when the headache increased in severity. 
The physician whom the patient consulted 
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about her eyesight found her blood pres- 
sure high and suggested a salt-poor, meat- 
free diet, which she followed with no relief, 
Starting in December, 1942, she had contin- 
uous severe headache, blurred vision, noc- 
turia (five to six times nightly), tachycardia, 
substernal oppression, and exertional dyap- 
nea, but she had no edema. Her blood pres- 
sure was said to have remained high in spite 
of diet, sedatives, laxatives, and rest. The pa- 
tient was unable to do her housework be- 
cause of weakness and headache. 
Examination: Her height was 157 cm., 
her weight 57 Kg., temperature 36.8 C., 
pulse 96, respiration 20, blood pressure 246 
systolic, 159 diastolic. There was no edema. 
Acne was present over the anterior chest, 
Examination of the eyes showed mydriasis 
and moderate photophobia; the pupila re- 
acted equally to light and accommodation. 
The diac margins in both eyes were not 
quite distinct. The arterioles were markedly 
constricted (“silver-wire™ arterioles), the 
veins moderately engorged. Arteriovenous 
compression and several hemorrhages and 
patches of yellowish exudate were present 
in both eyes. The inferior nasal turbinates 
were swollen. The teeth were im good re- 
pair. The lungs showed no pathological find- 
ings on percussion and auscultation, The 
heart was moderately enlarged to the right 
and left. The sounds were loud and snap- 
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ping; the aortic second sound was louder 
than the pulmonic second sound; no mur- 
murs were heard. There were no masses or 
tenderness in the abdomen; the liver was not 
enlarged, and the spleen not palpable. The 
uterus was found to be small and in the 
mid-pelvis; there was a mild cervicitis. New- 
rological examination gave no pathological 
findings. 

A chest film (fig. 40) showed the diameter 
of the great vessels to be 6.2 cm., the trans- 
verse diameter of the heart 11.9 cm., the 
internal cheat diameter 26.8 cm. The elec- 
trocardiogram (fig. 41) showed diphasice T- 
waves in lead 1 and wpright T-wavea in 
leads 2 and 8; the angle of the electrical 
axis was + 22 degrees. A flat plate of the 
abdomen did not show any stones. 

Acceesory clinical findings: The hemo- 
globin was 97 per cent, red blood cells 4,960,- 
000, white blood cells 6,040, with 7 per cent 
non-segmented polymorphonuclears, 58 per 
cent segmented polymorphonuclears, 2 per 
cent eosinophils, & per cent monocytes, 11 
per cent large lymphocytes, 17 per cent small 
Iymphocytes, The corrected sedimentation 
rate wad 36 mm. in one hour. Serological 
tests for syphilis were negative. The non- 
protein nitrogen was 46 mg. per 100 ce. of 
blood, the carbon dioxide combining power 
of the plasma 49 volumes por cent. The total 
proteins were 7.7 Gm. per 100 ce. of plasma: 
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Fig. 40. A.E.H. Chronic prelanephritin: Rice dist started April 14, 1943, Ko digitalis, Reduction 
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in heart size with change 


tranaverse diameter of 21 per cent. 
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Fig. 41. A.E.H. Chronic pyelonephritis. Rice diet sturted April 
13, 1945. No digitalis, [necrease in angle of electrical axia from 
i 22" to ST", 
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Fig. 42. A.ELH. Chronic pyelonephritis. Decrense of blood pressure to normal 
in 245 months on rice diet. Increase of blood pressure following too liberal 
modification of diwt. 
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albumin 3.5 Gm., globulin 4.2 Gm., albumin- 
globulin ratio 0.83. Chlorides (as sodium 
chloride) were 574 mg. per 100 ce. of plas- 
ma; calcium was 8.7 mg. per 100 ce. of 
serum, phosphorus 4.2 mg., cholesterol 270 
mg. The urine had a specific gravity of 1.002- 
1.018, and contained 1-5 red blood cells and 
5-35 white blood cells per high power field, 
and many granular casts. The benzidine re- 
action was 0-1 plus. The first ten albumin 
determinations showed an average excretion 
of 1.7 Gm. per 1000 ce. The results of a 
Phenolsulfonphthalein teat were as follows: 
5 per cent excretion at first half hour, 2.6 
per cent at one hour, 2.5 per cent at one and 
& half hours, less than 2.5 per cent at two 
hours; total excretion in two hours less than 
12.5 per cent. The test was repeated a week 
later and showed 10 per cent exeretion at 
the first twenty-three minutes, 5 per cent at 
forty-three minutes, & per cent at one and 
a half hours, leas than 2.5 per cent at two 
hours; total exeretion in two hours 20-22.5 
per cent. 

Impression: Chronie pyelonephritis with 
hypertension, vascular retinopathy, heart 
enlargement, 

Course: After five days of strict bed rest 
on a diet containing 65 Gm. of protein, the 
blood pressure (average from the fifth to the 
ninth day) was 284 systolic, 144 diastolic 
(fig. 42). The lowest blood pressure readings 
during sodium amytal sleep were 190 sya- 
tolic, 130 diastolic and 184 systolic, 136 di- 
astolic. The patient complained of very in- 
tense headache every day. On the ninth hoa- 
pital day the rice diet was begun (2000 
calories, fluids limited to 15() ec., after two 
weeks to 1000 ec.}. The blood pressure level 
remained almost unchanged for about three 
weeks. In the fourth week, first the systolic, 
then the diastelic pressure began to decrease 
gradually. After five weeks of rice diet the 
blond pressure average of five days was 150 
aystolic, 119 diastolic. The plasma chlorides 
(as sodium chloride) at this time were 507 
mr. Per 100 ec. The nonprotein nitrogen waa 
42 mg. per 100 ec. of blood. The albumin 
in the urine had decreased to an average of 
0.38 Gm. per 1000 cc. The urine sediment con- 
tained a great number of white blood cells, 
but no red blood cella or casts, There were 
still numerous hemorrhages in both eyes 
(fig. 43). The patient was discharged on the 
rice diet on May 21, 1943, feeling very much 
better. The headaches from which she had 
been suffering for seven months had become 
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much milder after two weeks of the dict and 
had completely disappeared after four 
weeks, 

The patient continued to follow the rice 
diet, to which some non-leguminous vege- 
tables were added early in July, and was 
occasionally seen in the hospital. She had 
no headaches and no substernal oppression. 
Her eyesight improved markedly. The retinal 
hemorrhages were absorbed. The blood pres- 
sure decreased almost to normal: the average 
level from June 22 to July 3, 1943, was 128 
aystolic, 92 diastolic; from August 21 to 25, 
1943, 118 systolic, 90 diastolic. The heart 
became smaller in size, with a change in the 
transverse diameter of 21 per cent (fig. 40). 
The total phenolsulfonphthalein exeretion in 
two hours was 25 per cent. 

On October 7, 1943, the patient was re- 
admitted because of diarrhea, anorexia, and 
weakness, Her blood pressure at that time 
was 114 systolic, 82 diastolic. The trans- 
verse diameter of the heart was 10.04 em. 
{as against 11.9 em. six months before). 
The electrocardiogram showed the angle of 
the electrical axis to be +57 degrees (aa 
against +22 degrees six months before). 
The hemoglobin was T# per cent, the non- 
protein nitrogen 35 mg. per 100 ee. of blood; 
the chlorides (as sodium chloride) were 466 
me. per 100 ce. of serum, the total proteins 
5.9 Gm. per 100 cc. of plasma (albumin 2.3 
Gm., globulin 3.6 Gm.). The total nitrogen 
excretion in the urine was 0.94 tm. in twen- 
ty-four hours. 

Sodium chloride (0.6 Gm. to 3 Gm. daily) 
was added to the diet during the first four- 
teen days. On the eighth hospital day, the 
temperature rose to 38.6 C. A catheterized 
specimen of urine was loaded with white 
blood cella. One and a half grams of sulfa- 
diazine and 1.8 Gm. of sedium bicarbonate 
were given daily for seven days. After five 
days, the temperature returned to normal. 
The hemoglobin decreased from T8 per cent 
to b4 per cent, however, and sulfadiazine 
was discontinued. Because of persisting diar- 
rhea (with stool cultures negative for the 
typhoid-dysentery group of bacilli, ataphylo- 
cocel, and hemolytic organisms) 2 Gm. of 
sulfaguanidine were given daily for eight 
days; the number of stools decreased to 
about three a day. 

Since the patient insisted that she could 
not eat the strict rice diet any longer, toast, 
butter, potatoes, egis, chicken, and liver 
were added in amounts of 100-800 calories 


(COMPENSATION OF RENAL MeTABouic Dysrusction, 11. Part 2 


ah 


Fig. 4%, AEH. (f., $6). Chronic pyelonephritis. Rien diet started April 13, 1043. “Silver-wire™ 
arterioles. Disappearance of hemorrha 
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daily, yielding an extra amount of protein 
of 10-26 Gm. Her blood pressure, which for 
the past four months had consistently been 
at a level of 110-130 systolic, 70-95 diastolic, 
rose as high as 160 systolic, 112 diastolic in 
the fifth hospital week and averaged 148 
systolic, 104 diastolic from the sixth to the 
eighth hospital week, The patient went home 
on the rice diet, supplemented by one egg 


eye. 


three times weekly, and 2 ounces of beef, 
chicken, liver, or fish twice weekly. She did 
net follow this regime strictly but ate one 
age about five times a week, and 2 ounces of 
beef or chicken four times a week. On Janu- 
ary 18, 1944, the nonprotein nitrogen was 
41 omg. per 100 ec. of blood and the total 
proteins were 7.1 Gm, per 100 cc. of plasma. 
She was “feeling strong and well” and had 


31 


82 


KEMPHER 


Bo 


been working around the house. She had had 
no headache or any other complaint. Her 
blood pressure, however, was 138 syatelic, 
104 diastolic. The patient was warned of the 
possibility of a recurrence of her disease. 
Additions to the basic rice diet were re- 
stricted to carrots, one egg twice a week, and 
2 ounces of beef, chicken, liver, or fish not 
more than twice a week. 


When Isst seen on March 8-10, 1944, 
she had been following this diet. She was 
feeling “healthier than ever before" and do- 
ing all her work as a housewife and mother 
of three children, 

The findings on the latest examination 
compared with those on the first hospitaliza- 
tion here were as follows: 


April, 1 Pa | March, 12S 
Blood preasure (rom. Ag,)......... sn oe 209/145. 116s oe 
(average of 3 weeks) 
Lowest Wood pressure (mam. Hyg.) in Caffeine given when sys- 
sodium amytal (0.6 Gm.) sleep 187/134 Subse Heed prevents tee 
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Hemoglobin (% of 165 ac o7 oF 

REC (por eubbe mm, }... it 460000 4,400,000 

WHC (per cable mm.)..—.... 64th 7,240 

NPN (mg. per 100 ec. of blood)... . dt 41 

‘Albumin (Cm. per 100 ec. of areas). pat Sinner ay P| ae 

Globulin (Gm, per 10 ec, of MD rR a.0 

Chioridea (aa mg. NaCl er cy ex. of plana), oT4 5ha 

Calcium (mg. per 100 ec. of serum}_..._.... 8.T a 

Phosphorus (mg. per 100 ec, of aerum)........ 42 2.4 

Cholesteral (mg. per 100 cc. of serum}... 270 148 

Albumin in urine (Gm. per DOO Cb iecre nr 16 025 

(average of 3 weeks) 

PSF (%& exereted In two hours).. 12.6, B0-22.5 23 

Weight (Eg) —.—-—.—.—._..__. 55.82 42.5 

Tranaverse diameter of heart (cm. iT, i) 10.1 

Diameter of great veease hicaals zat i2 i? 

Angle of electrical axis... ORES ZR" 4-67" 

Retinal hatnorrhages Ay eR a UAT eer bt 


PATIENT 6. Nepahrolithiasts; chronie pye- 
litte: terminal wremie singe of chronie ne- 
phritie (fotal phenolswlfonphthalein exere- 
tion in two houre 5-10 per cent); “hyper- 
tensive vascular disease” (blood pressure 
240-270 systolic, 190-160 diastolic) ; vascular 
retinopathy with papilledema, hemorrhages, 
and exudates. Example of decrease of high 
hiood pressure and nonprotein nitrogen and 
of recovery of eyesight with disappearance 
of papilledema, hemorrhages, and exudates. 

O.P. (AS87953), a 41 year old white widow 
and office worker, was admitted to the hos- 
pital on July 16, 1542, because of intense 
headaches and progressive failure of viaion. 

History: The patient had her first attack 
of kidney colic at the age of 18; an appen- 
dectomy was performed at that time. Since 
then she had had repeated attacks, with 
fever, chills, nausea, hematuria, pyuria, and 
occasional passage of stones (about twenty 
in all). At 22 she developed hypertension 
and eclamptic convulsions during her first 
pregnancy. Her second and last pregnancy 
three years later was normal. Both her chil- 
dren are living. When she was 37 an oper- 
ation was performed for the removal of a 
calculus obstructing the lower portion of the 


right ureter. Two years later three stones 
were removed from the left kidney pelvis. 
No stones had been passed since then, and 
she had had only two more attacks of kidney 
colic. Except for these attacks of acute pain, 
she had had very few symptoms referable 
to the urinary tract; there was occasional 
nocturia, but no burning on urination, The 
systolic blood pressure had ranged between 
160 and 180 from the age of 22 until “a 
few years ago"; since then the blood pres- 
sure had been “excessively high.” She had 
had occasional moderately severe headaches 
until 1941-42, when her headaches became 
very severe and she began having substernal 
oppression, nocturnal dyspnes, gradual loss 
of vision, and occasional slight ankle edema; 
she lost 20 pounds in weight. Since January, 
1942, her systolic blood pressure had aver- 
aged 285; after two weeks of bed reat it was 
250. Her headache became still worse and 
was only temporarily relleved by bromides 
and phenobarbital; morphine was given very 
rarely. 

Examination: The patient's height waa. 
157 cm., her weight 54 Eg., temperature 37 
C., pulse 80, She looked very ill and pale. 
There was no edema. She was unable to dia- 
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Fig. 44, O.P. (f., 40). Terminal uremic stage of chronic pyelonephritis, Rice diet atarted July 23, 
1842, Disappearance of papilledema, hemorrhages: marked decrense of exedates, arteriovenous 
COMpression, Tenods engorgement and tortuosity, both eyes. 


tinguish objects, but could distinguish light 
and dark. Marked bilateral papilledema was 
present, and there were numerous patches of 
exudate and numerous hemorrhages 
throughout both fundi; the arterioles, where 
visible, were narrow and tortuous: the veins 
were tortuous and engorged; there was 
marked arteriovenous compression (fig. 44), 
The teeth were in good condition; the phar- 
ynx was clear. The veins of the neck were 


not engorged. The lungs were clear on aus- 
cultation and percussion. The heart was 
alightly enlarged to the left; the rhythm waa 
regular and no murmurs were heard; the 
aortic second sound was loud. The blood 
pressure range was 230-270 systolic, 130- 
160 diastolic. The liver was not enlarged and 
the spleen not palpable. There was tender- 
ness over both kidneys. A chest film showed 
generalized bronchial thickening. Films of 
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Fig. 45. OF. Terminal uremic stage of chronic 
pyelonephritis, Decrease of nonprotein nitrogen 
an rice diet. Incrense of monproteln pitrogen 
after rice diet was Interrupted. 


the abdomen showed a collection of small 
stones in the region of the lower calyx of the 
right kidney and one large stone, more than 
lem. in diameter, and numerous small stones 
below the lower calyx of the left kidney. 
Hydronephrosis was present on the right. 
The electrocardiogram showed inverted T- 
waves in lead 1 and a splintered QRS com- 
plex in lead 3; the angle of the electrical axis 
was +65 degrees. 

Accessory clintea! findings: The hemo- 
globin was 60-70 per cent and there were 
10,500 white blood cella. The nonprotein 
nitrogen (fig. 45) ranged from 50-73 mg. 
per 100 ce. of blood; the carben dioxide eom- 
bining power of the plasma was 48 volumes 
per cent. Total proteins were 6.8 Gm. per 
100 ce. of plasma: albumin 3.5 Gm., globulin 
2.3 Gm., albumin-globulin ratio 1.5. Chlo- 
rides (as sodium chloride) were 556 mg. per 
100 ce. of serum, calcium was 10.3 mg., phos- 
phorus 4.0 mg., phosphatase 4.3 Bodansky 
units. The serum cholesterol was 230 meg. 
per 100 ce. The urine contained a moderate 
amount of albumin, 10-15 white blood cells 
per high power field, many red blood cells, 
and many small cocci from both kidney 
pelves. The total phenolsulfonphthalein ex- 
cretion in two hours was 5-10 per cent, 

Impression: Bilateral nephrolithiasis; 
chronic pyelonephritis with marked de- 
crease of the renal excretory function; hy- 


pertension; vascular retinopathy with papill- 
edema, hemorrhages, and exudates, 

Course: The patient was able to eat only 
part of the regular hospital diet and vomited 
frequently, She complained of intense head- 
ache. Her blood pressure during the first 
eight days averaged 257 systolic, 153 diaa- 
tolic. The rice diet (1800 calories, 1500 ec. 
of fruit juices) was started on the ninth 
day, July 23, 1942. Oxygen inhalation was 
given for two hours three times a day. After 
a few days, the nausea subsided, and the 
headache became less intense. After sixteen 
days both nausea and headache had com- 
pletely disappeared, the blood pressure had 
decreased to a level of 190 systolic, 120 
diastolic, and there were no new retinal 
hemorrhages or exudates. The nonprotein 
nitrogen remained high (average: T2 me. 
per 10) ec. of blood). 

After discharge from the hospital on 
August 14, 1942, the patient continued bedl- 
rest and followed the rice regime, with the 
addition of non-leguminous vegetables, She 
was readmitted on October 22, 1942. She had 
had no complaints in the interval. Her head- 
ache had never recurred, and she could read 
fine print with either eye. There was no 
papilledema; most of the hemorrhages and 
exudates were clearing up and no new exu- 
dates or hemorrhages were present; the 
previously engorged and tortuous veins were 
straighter and amaller in caliber; more ar- 
terioles were visible, and there was less 
arteriovenous compression. The blood pres- 
sure was 200 systolic, 120 disstolic. The 
hemoglobin was 68 per cent, and there were 
3,420,000 red blood cells and 6,000 white 
blood cells, The nonprotein nitrogen was 31- 
36 mg. per 100 cc. of blood, the urea nitrogen 
14.9 mg. Chlorides (as sodium chloride) 
were 696 mg. per 100 ce. of serum, calcium 
was 10.0 mg., phosphorus 3.4 mg., cholesterol 
234 mg. Total proteins were 5.1 Gm. per 100 
ec. of plasma: albumin 3.0 Gm., globulin 2.1 
Gm., albumin-globulin ratio 14. The urine 
was loaded with white blood cells; there 
were a few red blood cella, and a 2 plus to 
4 plus benzidine reaction; albumin excretion 
was O8-12 Gm. per 1000 cc. The total 
phenolsulfonphthalein excretion in two 
hours was 7 per cent, Total nitrogen excre- 
tion was 1.569 Gm. in twenty-four hours, 
urea excretion 2.12 Gm. in twenty-four hours 
(946 ce. of urine). 

The patient continued the rice diet with 
non-leguminous vegetables for another four 


a4 
COMPENSATION OF RENAL MeTApowic Dysrusctios, IL Part 2 


Ba 


months; she felt very well and was up and 
around a great part of the day. She was seen 
in the hospital frequently. Her blood pres- 
sure averaged about 230 systolic, 130 dias- 
tolic, her nonprotein nitrogen 37-41 mg. per 
100 ec. of blood: her hemoglobin ranged be- 
tween 60 and 83 per cent. Total phenolsul- 
fonphthalein excretion in two hours was 10 
per cent. 

On February 14, 1948, she was readmitted 
with severe kidney colic on the left side, the 
pain radiating anteriorly. She had three at- 
tacks of precordial pain in the next few days. 
Her temperature was 57 C., the white blood 
cell count 8,450, The electrocardiogram 
showed the T-waves in lead 1 more deeply 
inverted than on January §. Her nonpretein 
nitrogen was 30-44 mg. per 100 ec. of blood. 
She had no recurrence of renal colic and, 
after February 20, no pain. Her weight re- 
mained unchanged, and she had no visual 
disturbances, Examination of the eye- 
grounds on March 18, 1943 (after eight 
months on a rice diet with non-leguminous 
vegetables) showed the dises sharply out- 
lined. The hemorrhages and most of the exu- 
dates had disappeared, leaving a moderate 
amount of searring; the tortuosity of the 
arterioles had diminished, and there was 
less arteriovenous compression and no en- 
gorgement or tortuosity of the veins (fig. 
44). 

The patient continued the rice diet at home 
and felt well until the beginning of April, 
1543. Then she began having repeated at- 
tacks of severe kidney colic, and substernal 
oppression, nausea, and vomiting. In the 
early part of May visual disturbances re- 
curred. Bhe was readmitted to the hospital 
on May 20 in a eritical condition, with edema 
of the ankles and face. She reported that the 
rice regime had been diacontinued in April, 
and milk, eggs, broth, and toast had been 
given instead, Her temperature was 47 C., 
her pulse 100, the nonprotein nitrogen 112 
mg. per 100 ec. of blood, the carbon dioxide 
combining power of the plasma 47 volumes 
per cent. The hemoglobin was 76 per cent 
and there were 3,760,000 red blood cells and 
9,200 white blood cells, 

For the first few days she was unable to 
take anything by mouth. She was given 300- 
1000 calories daily by intravenous glucose, 
and was digitalized. On May 25 anuria de- 
veloped and she had a chill, her temperature 
rising to 39.8 C. Both ureters were catheter- 
ized; no obstruction was found on the right 


but the left ureter was obstructed by a large 
stone. The catheter waa finally pasaed into 
the kidney pelvis and was left for continu- 
ous drainage. The patient’s temperature re- 
turned to normal and she began to take 
fruit juices and small amounts of fruit. She 
felt relatively better and insisted on opera- 
tion. The last nonprotein nitrogen determin- 
ation before operation was 108 mg. per 100 
ec. of blood. 

On June 7, 1942, pyelolithotomy and neph- 
rostomy were performed on the left kidney. 
The highest nonpretein nitrogen after op- 
eration (on June 11) was 140 me, per 10 
ec. of blood; the last nonprotein nitrogen 
determination fon June 17) was 101 mg. 
per 100 ce. of blood, An infection of the 
nephrostomy wound set in, and the patient 
died on June 20, 1943, 

The anatomical diagnosis was: “Nephro- 
lithiasis. Marked pyelonephritis, hydroneph- 
rotic atrophy, right; marked destruction of 
tubules and glomeruli; secondary endarter- 
itis obliterans. Marked chronic pyelonephri- 
tis, moderate hydronephrotic atrophy, left. 
Marked endarteritis obliterans of large ves- 
sels of pancreas. Infection of nephrostomy 
wound with massive perirenal abscess and 
acute pyelitis and ureteritis. Hemorrhagic 
infaret of lower pole of left kidney. Infected 
infarct of apleen.” 

PATIENT 6. Terminal stage of chronic 
nephritis (total phenoleulfonphthalein ex- 
eretion in three hours less than I per cent}; 
wremia (nonprotein nitrogen I56-174 mg. 
per I00 ec. of blood); Aypertension (blood 
pressure £228 systolic, 141 diastolic); pascu- 
lar retinopathy, Example of decrease of high 
blood pressure, nonproetein nifrogen, and 
eardiae enlargement. 

I.E. (B40490), a 33 year old white man 
was admitted to the hospital on November 
1, 1944, with the chief complaints of intense 
headache, dizziness, and tinnitus, 

History: The patient had had measles, 
mumps, chickenpox, and whooping cough in 
childhood. He was “always healthy and well” 
except for occasional sore throats. His blood 
pressure had been normal in 1941. In 142, 
at the age of 31, he began having spells of 
alight burning on urination, “dull low back 
pain” on the right side and nocturia three 
to four times nightly. In the apring of 143, 
there was a gradual onset of generalized 
malaise, sleepleasness, and easy fatigability. 
In the fall he developed ankle edema which 
persisted until the spring of 1944, when he 


Res 


K.EMPHER 


had to give up his work as a painter. During 
all of 1944, he Was conscious of a amother- 
ing sensation when he was walking or lying 
flat in bed. He noticed occasional puffiness 
around the eyes, increasing weakness, and 
blurring of vision. He was told that he had 
high blood pressure (220 systolic), kidney 
disease, and anemia. After “several blood 
transfusions and liver injections” he felt 
temporarily “stronger,” but there waa no 
improvement in the anemia, and his blood 
pressure remained high. In May, 1944, his 
physician placed him on a slightly modified 
rice diet. However, after an attack of dys- 
uria, frequency, and back pain, the diet was 
discontinued. Further blood transfusions 
were given (making a total of nine) as well 
as Vitamins, iron, and sedatives. For two 
weeks preceding admission, he had consider- 
able distress from “throbbing headaches,” 
dizziness, and tinnitus. 

Esemination: The patient's height was 
180 cm., his weight 71.2 Kg., temperature 
37 6C., pulse 88, respiration 22, blood pres- 
sure 250 systolic, 130 diastolic. He was a 
well developed, pale man who appeared 
chronically ill and had a strongly uremic 
odor, There waa no edema. The pupils re- 
acted well to accommodation and light; the 
discs were blurred, and the arterioles tortu- 
ous; silvery and cottony exudates were scat- 
tered throughout both fundi. The nasal sep- 
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tum was deflected and breathing space was 
inadequate bilaterally. Several teeth were 
carious; the tongue was coated, the tonaila 
moderately enlarged. The lungs were clear. 
The heart was enlarged to the left. A blow- 
ing apical systolic murmur was heard, and 
the aortic second sound was accentuated. 
The liver was felt at the costal margin and 
descended two fingers’ breadth on deep in- 
spiration. The spleen waa not palpable. There 
was no tenderness in either kidney region. 
Accessory cliniea! findings: The hemo- 
globin was §8 per cent, red blood cells 2,490,- 
00, white blood cells 7,280 with Tl per cent 
segmented polymorphonuclears, 1 per cent 
eosinophils, 28 per cent amall lymphocytes. 
The corrected sedimentation rate waa 10 
mm. in one hour, the reticulocyte count 0.6 
per cent, the hematocrit reading 17.4 vol- 
umes per cent. Serological tests for syphilis 
were negative. The nonprotein nitrogen was 
156-174 mg. per 100 cc. of blood, the urea 
nitrogen 105 mg.; the blood sugar waa 112 
me. per 100 ce. Chlorides (as sodium chlo- 
ride) were 544 mg. per 100 ce. of plasma; 
calcium was 6.0 mg. per 100 oc. of serum, 
phosphorus 7.3 mg., cholesterol 255 mg. The 
total proteing were 6.2 Gm, per 100 ec. of 
Plasma: albumin 4.0 Gm., globulin 2.8 Gm., 
albumin-globulin ratio 1.4. The urine con- 
tained 60-75 red blood cella and 1-2 white 
blood cells per high power field, occasional 
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Fig. 46, J.K. Terminal uremic stage of chronic nephritis. Ries dist started November 1, 1944. No 
digitalis. Reduction in heart site with change im transverse diameter of 9 per cent, Right side of 


ascending sorta leas bulging. 


epithelial cells, and occasional granular and 
hyaline casts. The average albumin excre- 
tion in the first five days was 5 Gm. per 1000 
ec. Tests for sugar gave 4 trace to a 2 plus 
reaction. The concentration-dilution test 
showed a range of 1.011-1.014, In the phenol- 
sulfonphthalein test no dye appeared, al- 
though collections were made every thirty 
minutes for three hours; when the test was 
repeated, only a faint trace of the dye ap- 
peared in the ninety minute specimen, al- 
though collections were again made every 
thirty minutes for three hours. The total 
nitrogen excretion was 5.9 Gm., the urea ex- 
cretion 7.2 Gm., and the chloride excretion 
1.27 Gm. in twenty-four hours (1140 ec. of 
urine). 

A cheat plate showed the lungs clear, the 
heart enlarged; the transverse diameter was 
15.1 cm. (fig. 46), and the internal diameter 
of the chest 33.7 cm, The report on a flat 
plate of the abdomen was as follows: “Liver 
somewhat enlarged. Left kidney elongated.” 
The electrocardiogram showed the T-waves 
in lead 1 inverted, in leads 2 and 3 upright, 
in lead 4 diphasic; the angle of the electrical 
axis was —11 degrees. 

impression: Terminal uremic stage of 
chronic nephritis; hypertension; cardiac en- 
largement; vascular retinopathy. 

Course: The patient was immediately 
started on a 2400 calorie rice diet with fluids 
limited to 1000 ec. of fruit juices. He was 
kept on strict bed rest; no digitalis or other 
medication was given. During the four 
weeks he stayed in the hospital, his blood 
pressure (fig. 47) decreased from 223 sys- 
totic, 141 diastolic {average of the first 
week) to 197 systolic, 121 diastolic (average 
of the fourth week). By the twenty-seventh 
hospital day the nonprotein nitrogen had 
decreased from 156-174 mg. per 100 ce. of 
blood to 84 mg., the urea nitrogen from 105 
mg. per 100 cc. of blood to 48.4 mg., the urea 
ratio from 67.5 to 57.6 per cent, the plasma 
chlorides (as sodium chloride) from 544 to 
466 mg. per 100 cc. There were only 2-4 red 
blood cells per high power field in the urine; 
the amount of albumin excreted remained 
about the same. The weight had decreased 
from 71.25 to 67.2 Kg. 

The patient continued the rice diet at home 
for six more weeks and was in bed for about 
twenty-two hours every day. He felt much 
better and “like a different person.” He had 
had no dysuria, frequency, or back pain, and 


Fig. 47, JE. Terminal uremic stage of chronic 
nephritis. Decrense of blood pressare and pon- 
protein nitregen ia 2 months on rice diet. 


no dyspnea or orthopnea, The headaches, 
dizziness, and tinnitus had disappeared; his 
vision had improved. 

When he was re-examined on January 8- 
15, 1945, his weight was 65 Kg., temperature 
27 C., pulse 80, respiration 22, blood pres- 
sure 164 systolic, 106 diastolic (average of 
five days). The optic dises were sharply out- 
lined, but numerous small silvery exudates 
were still present. The heart was staller 
in size (fig. 46); there had been a 9 per cent 
change in the transverse diameter since No- 
vember 3, and the right side of the ascending 
aorta was leas bulging. The electrocardio 
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gram showed the T-waves in leads 1 and 2 
inverted, in lead 4 diphasic; the angle of the 
electrical axis was +15 degrees. The liver 
was not enlarged. The hemoglobin was 50 
per cent, red blood cells 2,500,000, white 
blood cells 7,000, reticulocytes 1.7 per cent. 
The corrected sedimentation rate was 0 mm. 
in one hour. The nonpretein nitrogen was 
60-66 mg. per 100 oc. of blood, the urea nitro- 
gen 34.1 mg., the urea ratio 51.7 per cent. 
Total proteins were 6.8 Gm. per 100 ec. of 
plasma: albumin 3.7 Gm., globulin 3.1 Gm., 
albumin-globulin ratio 1.2. Chlorides (as 
eodium chloride) were 452 mg. per 10 ee. 
of plasma; calcium was 9.4 mg. per 100 ee. 
of serum, phosphorus 5.2 mg., cholesterol 
212 mg. Blood sugar was 123 mg, per 100 
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PATIENT 7. Nephrolithiasia; chronie ne- 
phritie ffofol phenolenlfonphthaleta excre- 
tion in teeo Aowrs 18-35 per cent); “Awper- 
tensive pascular disease” (blood pressure 188 
aystolie, IIL diastolic); vaseular retin- 
opathiy; anemia. Erample of decrease of 
high blood pressure and nonprotein nitro- 
gen to normal, disappearance of Ty tver- 
sion, Beart enlargement, and retinal henior- 
rhages and exudates, 

J.A.G. (498258), a 52 year old white cot- 
ton mill worker was admitted to the hospital 
on January 11, 1843. His chief complaints 
were weakness, dizziness, headache, and fail- 
ing vision. 

History: The patient had had measles, 
chickenpox, mumps, whooping cough, and 
typhoid fever in childhood. Varicose veins 
and uleera had been present on both legs 
since adolescence, In 1929 he had an appen- 
dectomy and a left inguinal herniorrhaphy. 
Since about 1988 he has had an indirect right 


ec. The urine contained 3.6 Gm. of albumin 
per 1000 cc, 4-12 white blood cells per high 
power field, o¢casional red blood cells, no 
casts, and no sugar. Total nitrogen excretion 
in twenty-four hours (1710 ce. of urine) was 
3.1 Gm., urea excretion 0.4 Gm., chloride ex- 
eretion (as sodium chloride) 0.27 Gm. In 
the phenolaulfonphthalein test, no dye ap- 
peared in the first one and a half hours, and 
only a trace of the dye appeared in the three- 
hour specimen. 

The patient was advised to continue the 
strict rice regime and to rest at least twenty 
hours a day for another eight weeks, 

Findings on re-examination, compared 
with findings at the beginning of the rice 
diet, are as follows: 
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inguinal hernia. In 1982 he had an attack of 
renal colic on the left side, with “pus in the 
urine.” In 1940 erysipelas of the left leg de- 
veloped and he was told again that he had 
“nus on the kidneys." Since that time he has 
had nocturia (six times nightly). There had 
been no edema and no hypertension until 
1941, when he had a “bad cold” and his blood 
pressure was found to be “over 200." Short- 
ly afterwards he began having generalized 
throbbing headaches, accompanied by dizzi- 
ness, some nausea and vomiting, and blur- 
ring of vision with occasional “blind spells." 
The systolic blood pressure then ranged from 
180 to 210, He had no dvapnea or precordial 
pain. Edema of the ankles and hands, and 
puffiness of the face and eyelids developed. 
He had to stop working about three weeks 
before admission to the hospital. 
Examination: The patient was a pale man 
appearing chronically ill, His height was 179 
em., his weight 65 Re, temperature 37.2 C., 
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Fig. 48, J.AsG. (mm, 62). Nephrolithiasia, chronic nephritis, “hypertensive vascular disease,” Rice 
diet started Janoary 21, 149, Disappearance of hemorrhages, exudates, right eve; of edema and 


venous tortuosity, both eyes, 


pulse 68, respiration 18, blood pressure 220 
aystolic, 120 diastolic. Moderate pitting ede- 
ma of the feet and ankles and some puffiness 
of the eyelids were noted. He had a alight 
nephritie stare. The pupils were equal and 
reacted well to light and accommodation. 
The eyegrounds (fig. 48) showed moderate 
diffuse edema around both discs, blurred disc 
margins, and narrowed, “silverish,” and 
tortuous arterioles. Arteriovenous ecompres- 


sion and scattered fresh hemorrhages were 
seen in both eyes. There were a few exudates 
in the left eye, and several in the right eye. 
The patient had marked dental caries and 
pyorrhes. The tonsils were small. The veins 
of the neck were very slightly distended; 
the thyroid was not enlarged. A few moist 
rales were heard at the base of the left lung. 
The heart was enlarged to the left and right; 
the rhythm was regular; the sounds were 


of) 


KREMPNER 


28.5 cm. 


- 12-43 195/104 MMHG. 


6-22-43 


t8/ 96 MMHG. 


Fig. 49. J.A.G, Nephrolithiasis, chronic nephritis, “hypertensive vascular disease.” Eice diet 


started January 21, 10 
of 34 per cent. 


loud, and there was a soft apical murmur. 
The liver was palpable 4 em. below the costal 
margin and was moderately tender. The 
spleen was not palpable, and there was mo 
tenderness in either kidney region. A right 
inguinal hernia was essily reducible. The 
prostate was slightly enlarged. The skin of 
both legs showed pigmentation from ulcers 
and dermatitis. The neurological examina- 
tion gave no pathological findings. 

X-ray examination showed marked alve- 
olar absorption in beth jaws and root infec- 
tion in two incisors. Many teeth were cari- 
ous, Some thickening of the membrane was 
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43. No digitolis. Reduction in heart size with change in transverse diameter 


seen in the left antrum, and a shadow 
(polyp 7) in the floor. The transverse diam- 
eter of the heart was 16.7 em. (fig. 49); the 
sorta was tortuous. The lung fields were 
clear. A flat plate of the abdomen and a 
retrograde pyelogram were reported as fol- 
lows: “Urinary tract indistinct. Opaque 
shadow overlying left Kidney (appears to 
be stone). “Calyces, pelves, ureters normal 
except for stone in superior calyx, left. Blad- 
der amall, outline irregular.” The electro- 
eardiogram showed a normal sinus rhythm 
and inverted T-waves in lead 1; the angle 
of the electrical axis was +3 (fig. 60). 
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Fig. 60, JAG. Nephrolithingis, chronie nephritis, “hypertensive vascalar 


disease.” Rice diet started January 21, 14a, No digitalis, Increase in 
angle of electrical axia from 43° to446°. Inverted T, hos berome upright. 


Accessory clinteal findings: The hermo- 
globin was 57 per cent, and there were 2,- 
220,000 red blood cells and 7,600 white blood 
cells with 1 per cent juvenile polymorphonu- 
clears, 2 per cent non-segmented polymor- 
phonuclears, 63 per cent segmented poly- 
morphonuclears, 1 per cent eosinophils, 7 
per cent monocytes, 8 per cent large lymph- 
ocytes, 18 per cent small lymphocytes. The 
corrected sedimentation rate was 3 mm. in 
one hour. Serological teats for syphilis were 
negative. The nonprotein nitrogen was 46 
mg. per 100 cc. of blood. Chlorides (as soddi- 
um chloride) were 582 mg. per 100 cc. of 
plasma, calcium was 8.6 mg, per 100 cc. of 
serum, phosphorus 2.2 mg., cholesterol 225 
mg. Total proteins were 6.1 Gm. per 1) ce, 
of plasma (albumin 3.4 Gm., globulin 2.7 
Gm., albumin-globulin ratio 1.2). The urine 
was loaded with red blood cells and con- 
tained occasional white blood cella and gran- 
ular and hyaline casts; the benzidine reac- 
tion was 4 plus, the reaction for albumin 3 
plus, the reaction for sugar negative. A 
culture from the urine of the right ureter 
waa positive for Bacillus pyocyaneus. The 
results of the phenolaulfonphthalein test were 
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Fig. 61, J.A.G, Nephrolithinsis, chronic nephritis, “hypertensive 
pressure to normal im eight 


vascilar disease.’ Decrease of b 
weeks on Flee diet. Moderate increase of blood 
too liberal modification of diet. 
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as follows: Appearance time five minutes; 
excretion at the end of the first half hour 10 
per cent, at one hour 5 per cent, at one and 
a half hours, 2.5 per cent, at two hours 2.5 
per cent; the total execretion in two hours 
20 per cent. The concentration-dilution teat 
showed a range of specific gravity from 
1.011 to 1.013. 

impression: Nephrolithiasis, left; chronic 
nephritis; “hypertensive vascular disease"; 
cardiac enlargement; Ty inversion ; vascular 
retinopathy; hypochromic anemia. 

Course: For the firat ten hospital daya the 
patient was on a 65 Gm. protein house diet 
with 1500 ec. of fluids. No digitalia or other 
medication was given. His blood pressure 
fluring this time averaged 188 syatolic, 111 
diastolic (fig. 51), His nonprotein nitrogen 
on the ninth day was 58 mg. per 100 ec, of 
blood, the chlorides {as sodium chloride) 
were 602 mg. per 100 cc. of plasma. His 
weight was 60.25 Ke. From the eleventh hoa- 
pital day until discharge (on the twenty- 
third hospital day) the patient was on the 
rice diet (2000 calories, 1500 cc. of fruit 
juices). His blood pressure level at discharge 
was 169 systolic, 112 diastolic, hia nonpro- 
tein nitrogen 39 mg. per 
100 ce. of blood, his hemo- 
| globin 71 per cent. The 
urine contained few red 
blood cells per high power 
field; the benzidine reac- 
tion was negative. One 
and a half grams of albu- 
min were excreted in 
twenty-four hours. 

The patient followed the 
rice diet strictly at home 
for six weeks. He felt very 
well, except for occasional 
mild frontal headaches, a 
few episodes af epistaxis, 
and a short period of 
nervousness and insomnia, 
His vision was still im- 
paired. At readmission 
(March 16-23, 1943) his 
average blood pressure 
was 136 systolic, 91 dias- 
tolic (fig. 51). His hemo- 
globin was 80-86 per cent, 
red blood cella 3,460,000- 
4,290,000, the corrected 
sedimentation rate 17 mm. 
in one hour, The nonpra- 
tein nitrogen was 37-40 
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mg. per 1#0ce. of blood, chlorides (as sodium 
chloride) were 490 mg. per 100 ce, of plasma, 
calcium was $3.9 mg. per 100 ec. of serum, 
phosphorus 4.3 mg., cholesterol 160 mg. To- 
tal proteins were 7.1 Gm. (albumin 3.1 Gm., 
globulin 4.0 Gm.). The urine contained rare 
White blood cells, no red blood cells, no casts, 
and only a slight trace of albumin; the benzi- 
dine reaction waa negative. The total nitro- 
gen excretion was 3.44 Gm. in twenty-four 
hours, the urea excretion 4.92 Gm. in twenty- 
four hours (1645 ec. of urine}. The results of 
the phenolsulfonphthalein test were as fol- 
lows: Appearance time ten minutes; excre- 
tion at the end of the first half hour 15 per 
cent, at one hour 10 per cent, at one and a 
half hours & per cent, at two hours 5 per 
cent: total excretion in two hours 35 per 
cent. The eyegrounds showed marked de- 
crease of peripapillary edema and less arteri- 
ovenous compression. Most of the hemor- 
rhages and exudates present in January had 
been absorbed, but there were still a few 
scattered through both retinas, The electro- 
cardiogram showed the T-waves in lead 1 to 
be diphasic, those in lead 4 inverted: the 
angle of the electrical axis was +27 degrees 
(fig. 50). A chest film showed the lungs 
clear, the aorta tortuous, the heart size 
“within normal limits” (transverse diameter 
13.1 cm.). 

The patient was advised to continue the 
rice diet at home for another five months; 
he returned twice to the hospital for re- 
examination during this period. He was com- 
pletely asymptomatic (except for an episode 
of abdominal pain followed by weakness of 
about five days’ duration) and went back to 
work as a janitor and night watchman in a 
cotton mill. His blood pressure remained at 
a level of 145 systolic, 97 diastolic (average 
of eight readings during the two admis- 
aiona). His weight waa 57.4-57.25 Ke., the 
hemoglobin 87-89 per cent, the nonprotein 
nitrogen 49-50 mg. per 100 ec. of blood; chio- 
rides (as sodium chloride) were 500 me. per 
100 ec. of serum (in June} and 475 mg. per 
100 ec. of plasma (in August). Calcium was 
10.0-10.1 mg. per 100 cc. of serum, phos- 
phorus 3.3-2.7 mg., cholesterol 124 mg. Total 
proteins were 6.8-6.3 Gm. per 100 cc. of plas- 
ma; the albumin-globulin ratio was 0.70- 
0.96. The urine contained 0-8 red blood cella 
and 0-8 white blood cells per high power 
field, and rare granular and hyaline casts; 
the benzidine reaction was negative. The 
average albumin excretion during three days 


in August was 0.27 Gm. per 1000 cc. of 
urine; the total nitrogen excretion was 4.8 
Gm. in twenty-four hours in June, 1.7 Gm. 
in August; the urea excretion was 7.1 Gm. 
in twenty-four hours in June, 1.73 Gm. in 
August. The total phenoleulfonphthalein ex- 
cretion in two hours was 21 per cent, Exam- 
ination of the eyegrounds showed the dises 
sharply outlined; the edema had completely 
disappeared and the tortuosity and engorge- 
ment had decreased; all the hemorrhages and 
exudates were absorbed, A chest film showed 
the transverse diameter of the heart to be 
12.1 em. (fig, 49). The electrocardiogram 
showed the T-waves in leads 1 and 4 to be 
normally upright; the angle of the electrical 
axis was +44 degrees (fig, 54). 

After the fourth admission, August 23-24, 
1945 (seven months after the rice regime 
was started), non-leguminous vegetables 
were added to the diet. The patient was re- 
examined November 29- December 3, 1943, 
He had been feeling very well and working 
six days a week. There had been no weak- 
ness, no urinary tract symptoms, and no 
visual disturbances. On this examination his 
blood pressure averaged 123 systolic, 91 di- 
astolic; his weight was 58.2 Kg.; the hemo- 
flobin was 79 per cent, red blood cells 3,900,- 
100; the nonprotein nitrogen was 46 mg per 
100 ec. of blood; the total proteins were 6.5 
Gm, per 100 cc. of plasma. The transverse 
diameter of the heart was 15.2 cm., the angle 
of the electrical axis +49 degrees, He re- 
mained on the rice diet plus non-leguminous 
vegetables for the next three months. When 
he returned for re-examination on March 
10, 1944, he reported that in the interval 
he had had several teeth extracted, and had 
had a head cold and an accidental cut in the 
arm with profuse bleeding; but he was com- 
Metely asymptomatic with regard to his 
hypertensive cardiovascular disease and was 
feeling “strong and well.” He had been work- 
ing eight hours daily. The diet waa further 
modified by the addition of 1 ounce of beef, 
chicken, liver, or fish four times a week, 

On May 22, 1044, he was re-admitted for 
the sixth time because of a recurrence of the 
dermatitis on the leg, which healed well with 
elevation of the leg and the application of 
saline compresses and gentian violet. The 
average blood pressure during the six days 
in the hospital was 153 systolic, 38 diastolic. 
The patient was advised not to eat more than 
2 ounces of meat per week for the time 


being. He still was feeling “strong and 
healthy,” and was working full time. 

On September 13, 1944, he noticed the 
onset of painless jaundice with general 
weakness. He was re-admitted on September 
12 with marked jaundice. The bilirubin was 
20.1 mg. per 1 ec. of serum and increased 
to 30.5 mg. on September 29, then grad- 
nally decressed to 4.4 mg. on October 23. The 
liver could be felt 2-4 fingers’ breadth below 
the costal margin and was slightly tender 
to palpation. The blow pressure was 120 
aystolic, #0 diastolic. The hemoglobin was 
86 per cent, red blood cells 3,600,000, white 
blood cells 7,000; the nonprotein nitrogen 
was 45 mg. per 100 ec. of blood, the urea 
nitrogen 22.6 mg. Total proteing were T.5 
Gm. per 100 ec. of plasma (albumin 3.2 Gm., 
globulin 4.4 Gm.). Chlorides {as sodium 
chloride) were 480 mg. per 100 ec. of plas- 
ma, phosphorus was 4.1 mg. per 100 ec. of 
serum, cholesterol 117 mg. The urine showed 
an ottasional granular cast; the benzidine 
reaction was negative. Albumin excretion 
was 0.6 Gm. per 1000 cc. of urine. The test 
for urobilinogen was negative for about 
twelve days, then strongly positive. The re- 
sults of the bromeulfalein test (5 mg. of dye 
per kilogram of weight) were as follows: 
after fifteen minutes, 20 per cent retention; 
after thirty minutes, 20 per cent retention; 
after forty-five minutes, 10 per cent reten- 
tion. The galactose tolerance test (40 Gm. of 
palactose) showed no sugar in the urine. 
Urine diastase and serum lipase were not 
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increased. A barium enema and a gastro- 
intestinal series were reported negative. 
The preliminary impression was “catarrhal 
jaundice.” 

One hundred grams of chicken (about 20 
Gm. of protein) per day was added to the 
strict rice diet. Flotds were increased) to 
1600 cc, daily (1200 ec. of fruit juices, plus 
200 ce. of 20 per cent dextrose with addi- 
tional vitamins B and C and HykKinone intra- 
venously twice a day). He was given 0.6 Gm. 
of choline chloride three times daily and 
kept on strict bed rest. His average blood 
pressure was 127 systolic, 83 diastolic. The 
angle of the electrical axis was +53 degrees. 

He was discharged on October ag and told 
to stay in bed and continue the rice diet, in- 
cluding non-leguminous vegetables and 100 
Gm. of chicken daily. Upon reexamination 
{December 6-7, 1944), he was “feeling por- 
fectly well." The serum bilirubin was 1.1 
mg. per 100 cc. The liver had decreased in 
size, the edge being palpable only on deep 
inspiration. A gallbladder series showed a 
“poorly functioning gallbladder without 
stones.” The blowd pressure averaged 134 
systolic, 92 diastolic. The angle of the elec- 
trical axis had decreased to +12 degrees. 
The patient was advised to continue the 
same rerime for another three months and 
to resume work. 

Findings on the latest examination, com- 
pared with findings on the first admission, 
before the beginning of the rice diet, are 
shown below : 
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leading to a weight loss of 55 pounds, Ex- 
antple of decreaee of high blood pressure and 
heart enlargement on strict rice diet. In- 
erease in blood pressure when food of pa- 
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fient's own choice was added, although 
weight was lower than when the blood pres- 
store wees of its mininiol level, 

W.C.F. (AT8824), a 68 year old white 
farmer and businessman, was admitted to 
Duke Hospital for the fourth time on Feb- 
ruary 16, 1948. His chief complaints were 
severe frontal headache, shortness of breath, 
nocturnal dyspnea, and wheezing. 

History: Between the ages of 16 and 21, 
he had had “repeated” gonorrheal infections 
with bilateral epididymitis. At 21 he passed 
a “kidney stone,” and when he was 26 a 
urethrostomy was performed for an im- 
pacted caleulus. He had influenza and pneu- 
monia at 37, and malaria at 61. He began 
to become obese when he was about 40. He 
had led a “very active life” until the age 
of 64, when moderate exertional dyspnea ap- 
peared and he had a “feeling of getting old." 
At 56 he weighed 102 Kg. (his height was 
166 cm.). Between, 56 and 61, his syatolic 
blood pressure rose to 185. He had occasional 
albuminuria, nocturia, and frontal head- 
aches; he was treated by rest, restriction of 
diet, diuretics, and laxatives. In November, 
1941, he was admitted to Duke Hospital be- 
cause of increasing dyspnea and rather sud- 
den attacks of epigastric discomfort. His 
weight at that time was 93 Kg. Pulmonary 
emphysema was present and the heart was 
enlarged in all diameters (tranaverse diam- 
eter 17.7 em.). There was marked widening 
and tortuosity of the aorta. His blood pres- 
gure ranged from 170 to 210 systolic and 
from 114 to 129 diastolic. The electrocardio- 
gram showed the T-waves in leads 1 and 4 
inverted: the angle of the electrical axis was 
—55 degrees. The urine gave a 1 plus 
reaction for albumin; the phenolsulfonph- 
thaleln excretion in one half hour was 23 
per cent, the tetal excretion in two hours 44 
per cent. There were prostatic stones. A 
diagnosis of “hypertensive vascular disease” 
was made, and the patient was put on a 
1200 calorie reduction diet and given amin- 
ophylline, 

Several re-examinations were made in this 
hospital because of the same complaints. The 
blood pressure was slowly rising (fig. 52), 
in spite of continued weight loss on the re- 
duction diet. 

The eramination on the patient's fourth 
admission showed the following findings: 
His weight wos 77 Kg., his blood pressure 
225 aystolic, 150 diastolic, The heart (fig. 
53) was greatly enlarged; the transverse 
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Fig. 52. W.C.F. “Hypertensive vascular disease," 


Increase of blood pressure in spite of weight 
lowe of 25 pounds in 15 months before rice diet. 
Decrense of blood pressure in 5 weeks on rice 
diet, Increase of blog) pressure in spite of Fur- 


ther weight loss after eating other food In 


addition to the rice diet. 


diameter was 13.0 cm. The electrocardio- 
gram showed the T-waves in lead 1 inverted; 
the angle of the electrical axia was —66 
degrees. The hemoglobin was 52 per cent, 
red blood cells 4,580,000, white blood cells 
12,250. The serological tests for syphilis were 
negative. The nonproteln nitrogen was 42 
mg. per 100 cc. of blood, chlorides (as sodi- 
um chloride) were 586 mg. per 100 oc, of 
plasma, calcium was 3.7 mg. per 100 cc. of 
serum, phosphorus 3.0 mg., cholesterol 172 
mg. Total proteins were 7.2 Gm. per 100 ce. 
of plasma: albumin 3.6 Gm., globulin 3.6 
Gm. The urine had a specific gravity of 
1.011, and contained 1.8 Gm. of albumin per 
1000 ec. and 40-60 white blood cells per high 
power fleld. 

Course: The rice regime was started im- 
mediately (2000 calories, 1000-1200 cc. of 
fruit juices). No digitalis or other medica- 
tion was given, and the only additional ther- 
apoutic measure was oxygen inhalation for 


two hours three times a day. The shortness 
of breath and nocturnal dyspnea disappeared 
completely within two weeks, and the patient 
felt very much improved, He followed the 
diet strictly for forty days. During part of 
this period he was at home and “quite active 
on his farm.” When he was re-admitted on 
March 21, he was feeling “perfectly well." 
His weight was 69 Kg. His blood pressure 
during the first four daya in the hospital 
averaged 149 systolic, 1 diastolic. The heart 
was smaller in size (fig. 53): there had been 
a change of 28 per cent in the transverse di- 
ameter since February 17, 1343. The albu- 
min excretion had decreased from 1.8 Gm. 
to 0.6-1.0 Gm. per 1000 ce. of urine, Since 
the patient insisted that meat be included in 
his diet, he was given one trial meal of 100 
Gm. of steak plus 10 Gm. of butter; follow- 
ing this his blood pressure rose to a slightly 
higher level (155 systolic, 96 diastolic). 
Urinary total nitrogen and urea nitrogen 
excretion in twenty-four hours were: 


Total aitragen Cred nilragen 
March 23 woo... 227 Gm. 1.15 tm. 
March 25 (100 Gm. stenk plus 10 Gm. butter) 
March 26 .......... #49 Gm, 246 Gm, 
March 29 .........- 08 Gm, 144d Gm, 
March 30 0.2.0.0... £23 Gm, 1.30 Gm, 


The patient was advised to follow the diet 
strictly at home, but he did not do so. Al- 
though he took the rice, fruit, and fruit 
juices, he orcasionally added small amounts 
of steak, oysters, fish, cheese, and cereal. He 
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felt very well and had no dyspnea or head- 
aches. On readmission, May 18-22, the heart 
was still much smaller than before the rice 
regime (transverse diameter 13.5 cm.), the 
weight wes 66.2 Kg., the albumin excretion 
in the urine was (.2-0.4 Gm. per 1000 cc, 
and the phenolsulfonphthalein excretion in 
one half hour was 20 per cent (on the first 
admission, in November, 1541, it has been 
23 per cent). The blood pressure, however, 
had risen to an average of 167 ayatolic, 99 
diastolic, The patient was warned not to 
trust his subjective feeling of complete 
health, but to resume the rice diet without 
“modifications.” He did so when he ate at 
home, but made a number of exceptions, in- 
cluding even barbecue, when eating with 
friends. 

He returned to the hospital on July 21, 
stating on admission that he had been with- 
out complaints. His weight wee 66.4 Ky., his 
blood pressure during his stay at the hos- 
pital (six days) averaged 190 systolie, 104 
diastolic. The electrocardiogram showed the 
T-waves in lead 1 inverted; the angle of 
the electrical axis was —T0 degrees, The 
nonprotein nitrogen was 30 mg. per 100 ec. 
of blood, the urea nitrogen 18.9 mg., the 
urea ratio 46.5 per cent. Chlorides (as so- 
dium chloride) were 614 mg. per 100 cc. of 
plasma; calcium was 9.8 mg. per 10 ec, of 
serum, phosphorus 4.5 mg., cholestero] 145 
mg. Total proteins were 6.2 Gm. per 100 
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Fig. 63. WCF, “Hypertensive vascular disease.” Rice diet started February 16, 1943, No digitalis. 
Reduction in heart size with change in transverse diameter of 28 per cent. 
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cc. of plasma falbumin 2.6 Gm., globulin 3.6 
Gm.). The urine had a specific gravity of 
L011, and contained 0.4 Gm. of albumin per 
1000 cc. and 20-30 white blood cells per high 
power field. Urea excretion in the urine was 
6.5 Gm. in twenty-four hours. At discharge 
the situation was again explained to the pa- 
tient and he was warned of the danger of 
disregarding the diet. A short time later he 
was taken to a local hospital because of a 
cerebral vascular seccident. 

PATIENT 9. “Hypertensive vascular diz- 
sease” with renal ineolvement (blood pres- 
sure 230 syateli¢, 140 digatolie): cardiac 
failure; Aapeprotetnemia; vosewlar retin- 
opathy, Example of decrease of blood pres- 
sure, lose of edema (62 pounds), increase in 
plasma proteins, decrease of Ty tniversiann, 
dizappearance of heart enlargement, and 
recovery of eyesight with digappenrance of 
retinal hemorrhages, exudates, and papill- 
edema, 

J.M. (A98523), a 44 year old white truck 
driver, was admitted to the hospital on Oc- 
tober 19, 142, complaining of swollen legs, 
failing vision, “sick headaches," shortness of 
breath, and substernal oppression. 

History: The patient had had measles, 
mumps, chickenpox, and whooping cough as 
a child, influenza at 13, and malaria at 37 
and 28. In 1932, when he was 34, he devel- 
oped weight loss, weakness, polydipsia, and 
polyuria. He was told that he had diabetes 
and was treated with diet for one year. In 
1935 blisters appeared on his big toe. He 
improved on a diabetic diet and insulin, but 
the weakness persisted. Shortness of breath 
and some awelling of the feet and legs devel- 
oped in 1939, and he began to have parox- 
ysamel nocturnal dyspnea in 140. In Feb- 
ruary, 1942, his vision began to fail, objects 
becoming hazy and lights dim. Since May, 
1542, he had noticed swelling about the face 
and eyes, particularly in the morning. The 
dyspnea grew progressively worse, and he 
began to have headache with nausea and 
vomiting. The ewelling of the lega was in- 
creasing; the skin was reddened and peeling 
off in large scales. 

Examination: The patient's height was 
176 em., his weight $8.15 Kg., temperature 
56,1 C., Pulse 80, respiration 20, blood pres- 
sure 230 systolic, 140 diastolic. He looked 
acutely ill and was in marked respiratory 
distress, There were moderate sacral and 
scrotal edema and severe pitting edema of 
the legs as high aa the hips. Erythema with 
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scaling was present on both lower legs. The 
eyelids were swollen. The nasal side of the 
left dise was blurred (fig. 54) and there was 
papilledema in the right eve. Numerous 
patches of exudates and hemorrhages were 
scattered throughout both fundi, The arteri- 
oles were very narrow, irregular and tortu- 
ous; some of them were invisible at a short 
distance from the dise. The veins were vari- 
able in caliber, and were tortuous and en- 
gorged; a loop (congenital?) was seen in the 
left inferior nasal vein. There was complete 
compensated edentia, Fine moist rales were 
heard over both lung bases. The heart was 
enlarged mainly to the left, the point of max- 
imal impulse being 13 em, from the mid- 
sternal line in the sixth interspace. There 
was a diastolic gallop rhythm, and a soft 
systolic murmur was heard over the entire 
precordium. The liver was felt 3 cm, below 
the costal margin; the spleen was not pal- 
pable; there was no tenderness in either kid- 
ney region. An indirect inguinal hernia was 
present on the left side, The neurological ex- 
amination was negative. A portable film of 
the chest showed a transversely enlarged 
heart with moderate vascular congestion. 
The electrocardiogram showed inverted T- 
waves in leads 1 and 4, and diphasic T-waves 
in leads 2 and 3. 

Accessory clinical findings: The hemo 
globin was 87 per cent, and there were 3,- 
960,000 red blood cella and 12,600 white 
blood cella with 5 per cent non-segmented 
polymorphonuclears, 67 per cent segmented 
polymorphonuclears, 6 per cent eosinophils, 
1 per cent basophils, 8 per cent monocytes, 
4 per cent large lymphocytes, 14 per cent 
small lymphocytes. The serological tests for 
syphilis were negative. The nonprotein 
nitrogen was 42 mg. per 100 cc. of blood, 
sugar 98 mg. per 100 ce. of blood. The car- 
bon dioxide combining power of the plasma 
was 64 volumes per cent, Total proteina were 
3.9 Gm. per 1) ce. of plasma (albumin 1.7 
Gm., globulin 2.2 Gm., albumin-globulin ratio 
0.77). Calcium was 3.5 mg. per 100 ec. of 
serum, phosphorus 5.0 mg., cholesterol 315 
mg. The urine contained occasional red blood 
cells, clumped white blood cells and 4-5 cellu- 
lar casts per high power field, and gave a 1 
Plus benzidine reaction; albumin exeretion 
was 7.5-15 Gm. in twenty-four hours, sugar 
excretion 1.5-2.9 Gm. in twenty-four hours. 
The results of the phenolsulfonphthalein test 
were as follows: Excretion at the end of the 
first half hour 6 per cent, at one hour 10 per 
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Fig. f4. J.M, (m., 44). “Hypertensive vascular disease.” Rice diet started October 20, 142. 
Disappearance of papilledema, right eye. Most of hemorrhages obsorked; marked decrease of 


venous engorgement, tortecsiiy, both eyes. 


cent, at one and a half hours 5 per cent, at 
tuo hours 6 per cent; the total excretion in 
two hours was 25 per cent. 

impression: “Hypertensive vascular dis- 
ease” with renal involvement; cardiac fail- 
ure; vascular retinopathy with papilledema, 
hemorrhages, and exudates. 

Course: The patient received a 1950 cal- 
orie diabetic diet (65 Gm. of protein, 140 
Gm. of fat, 110 Gm. of carbohydrate) for 


one day and was then placed on the rice diet 
(2000 calories, 1000 ce. of fruit juices), He 
was given no digitalis, insulin, or other medi- 
cation; the only therapeutic measure in addi- 
tion to the diet was oxygen inhalation (one 
and a half hours three times a day). The ede- 
ma and shortness of breath began gradually 
to subside, The urinary output increased and 
he excreted as much as 3600 ec. of urine in 
twenty-four hours. Within sixteen days he 
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Fig. 56, J.M, “Hypertensive vnecular disease.” 
Tigereane of blood pressore on strict rice diet. 
Loss of 63 pounds of edema in 16 days, Improve- 
ment in plasma proteins, Decrense of albumin- 
uria (from 5.9 Gm, to 2 Gm. per 1000 ec.). 


lost 63 pounds of weight. The total proteins 
increased from 3.9 Gm. to 5.1 Gm. per 100 
ec, of plasma. The blood pressure ranged 
from 155 to 170 systolic, and from 90 to 105 
diastolic (fig, 55), After twenty-three days 
of strict rice diet, the serum chlorides had 
decreased to 480 mg. per 100 ec., the serum 
calcium to 6.1 mg. per 100 cc, Sodium chlo- 


Ortober 190, Mf 


ride (1.3-3.6 Gm.) was given for four days, 
and the chlorides increased to 510 mg. per 
100 ce. of serum, the calcium to 8.8 mg. Cal- 
cium lactate (1.5-3 Gm. per day) was 
given by mouth for the next eight days. At 
the end of thia time the serum calcium was 
#.9 mg. per 100 ec, the plasma chlorides 
were 642 mg. per 1) oc. There was a definite 
rise in blood pressure (fig. 55). The total 
nitrogen excretion in the urine was 2.7 Gm. 
in twenty-four hours, the urea nitrogen ex- 
eretion 1,85 Gm, in twenty-four heurs. 

After eight weeks of rice diet (twenty- 
three days strict diet, twelve days with addi- 
tional sodium chloride and caleijum, twenty- 
one days with the addition of some non-le- 
guminous vegetables), the patient was up 
and feeling well, He had no edema, head- 
ache, dyspnea, or substernal oppression. The 
heart was amaller in size, The blood pressure 
varied between 148 and 190 systolic and T4 
and 100 diastolic (fig. 55). The T-waves in 
leads 2, 3, and 4 were upright, the T-wave 
in lead 1 was flat diphasic, Total proteins 
were 6.9 Gm. per 100 ec. of plasma, the albu- 
rin-globulin ratio 1.2. There were only rare 
red blood cella and casts in the urine; the 
amount of albumin had decreased consider- 
ably and the reaction for sugar was negative. 

Examination of the eyegrounds showed 
no papilledema. Most of the hemorrhages 
and exudates had been absorbed. The veins 
were still unequal in caliber, but engorge- 
ment and tortuosity had markedly decreased 
(fig. 54). The patient, who during the first 
hospital week was unable to recognize a hand 
at a distance of one or two feet, and after 
the first month of the rice regime still could 
not distinguish colora, was now able to read 
moderate size print and distinguish colors 
clearly. 

Findings on discharge compared with 
those on admission were as follows: 
iecember 17, [eit 


Blood pressure (ram. Fog.) ..... 0. cccscceerretrree 20/140 167 90 
. {average of last 

10 days) 
Hemoglobin (% of 15.5 Gem.).....-. poy Pe Oy eee . TT 5 
REC { i THM). ees — 2,060,000 5,200,000 
WHC (per ems reer) ces reece trees et 12,600 76 
NPN (mg. per 100 ec. of blood)........—.—.. cus) 46 
Albumin (Gm. per 100 ce. of pian ne aN 33 
Globulin (Gm. per 100 ce, of plasma)... | 28 
Calcium (mg. por 100 ec. of serurm)......—..—.—-—-—- BS me) 
Phosphorus (mg. per 100 ex. of serum)... ee 43 
Trine albomin (Gm, in 24 ihowra)......-.-—.—---—-—. 0 oo ie 

(average of first week} 

Wedght (Kg) ae aescisucstimiseeepeeeeccesccticerien SNE 65.5 
Retinal hemorrhages and exudates........—.—.—..—.. +44 + 
FAIA asec erento - ++ a ' 
Tews Sm Vem Da ccrreerrreceeweeenneenent woweere Inverted Fiat diphasic 


PaTIENT 10. “Hypertensive vascular dis- 
ease” fret noted in pregnancy (ro conclusive 
evidence of renal involvement); vasevlar 
retinopathy ith popiledema, hemorrhages, 
and éetudates, Frample af decrease of high 
blood preseure to normal and disappearance 
of retinopathy and heart enlargement, 

LB. (B36420), a 24 year old white farm- 
ers wife, was admitted te the médical ward 
of the hospital on October 30, 1944, com- 
plaining of intense headaches and progres- 
sive dimness of vision. 

History: The family history was positive 
for hypertension, nephrolithiasis, and diabe- 
tes. The patient had had measles, whooping 
cough, and scarlet fever in early childhood; 
malaria and mumps at 15. Except for “some 
headache” since she was about 10, she had 
always been “strong and healthy” and 
‘working hard.” Her first pregnancy (at 1%) 
was complicated by edema of the feet and 
severe headache; the systolic blood pres- 
sure went to 210, There were no symptoms 
of urinary tract disease and no albuminuria, 
so far as the patient knows. The systolic 
blood pressure after delivery was 170. After 
that the systolic blood pressure was “always 
over 200." She hed frequent headaches 
(three or four times a week), most of which 
occurred on awakening in the morning. At 
23 she became pregnant again and waa not 
seen by a physician until the end of the fifth 
month {August 18, 1944). Her blood pres- 
sure was then found to be “extremely high” 
{above 260 systolic). On September 1, 144, 
she was seen in Duke Hospital Obstetrical 
Clinic; her blood pressure was 260 systolic, 
145 diastolic. Ophthalmescopic examination 
at that time showed arteriovenous compres- 
Shon and narrowing of the arterioles, but mo 
retinal exudates or hemorrhages. She had 
slight ankle edema and albuminuria. The 
urinary sediment showed only occasional 
white blood cells. Hysteroctomy was advised 
but was refused by the patient. On Septem- 
ber 5, 1944, her blood pressure was 248 sys- 
tolic, 140 diastolic. On September 24, after 
bed rest, sedation with phenobarbital, and 
a “low salt, high protein, low calorie diet 
with limited fluids,” it was 190 systolic, 135 
diastolic; there was marked albuminuria, 
and occasional red blood cells and hyaline 
casts were seen in the urine. On October 2, 
1544, she was admitted to the Duke Hospital 
Obstetrical Ward because of vaginal bleed- 
ing. Her blood pressure was higher than 260 
systolic, 170 diastolic. On October 5, breech 


i 


(COMPENSATION OF RENAL MeTasoLec Dysrunecrion, Il. PAaT 2 


aT 


delivery of a stillborn infant was performed. 
Blood pressure readings (twice daily} from 
October 6 to October 11 averaged B24 sys- 
tolic, 147 diastolic. After discharge on Oc- 
tober 11, she continued to have progressive 
dimness of vision and headache. She was 
admitted to the Medical Ward of this hos- 
pital on October 30, 1944, 

Eramination: The patient was a moder- 
ately obese young woman in no acute dis- 
tress. Her height was 158.5 ecm., her weight 
78.25 Ke., temperature 37.5 C., pulse 102, 
respiration 20, blood pressure 233 systolic, 
157 diastolic. There was no edema, The pu- 
pils reacted well to accommodation and light. 
The disea (fig. 25 and 66) were obliterated 
by papilledema and peripapillary edema. The 
arterioles, as far as they were visible, were 
tortuous and narrowed: the velna were tor- 
tuous and distended, and their continuity 
was interrupted by retinal edema and mas- 
sive hemorrhages and exudates of the cotton- 
wool and metallic type. The lungs were clear 
to percussion and auscultation. The heart 
was enlarged to the right and the left; the 
aortic second sound was very loud, but there 
were mo murmurs. The liver was not en- 
larged and the spleen was not palpable; 
there was no tenderness in either kidney 
region. 

A chest film (fig. 57) showed the trans- 
verse diameter of the heart to be 16.6 cm., 
the internal diameter of the chest $2.0 cm. 
No abnormalities were aeen on a flat plate 
of the abdomen. The electrocardiogram 
showed the T-waves upright in all leads; 
the angle of the electrical axis was +18 de- 
grees, 

Accessory clinteal findings: The hemo- 
globin was 95 per cent, red blood cells 4,- 
800,000, white blood cells 9,900. The cor- 
rected sedimentation rate was 10 mm. in one 
hour, Serological tests for syphilis were neg- 
ative. The nonprotein nitrogen was 26 mg. 
per 100 cc. of blow’, the urea nitrogen 9.5 
mg., the urea ratio 86.5 per cent. Chlorides 
(as sodium chloride) were 560 mg. per 100 
ec. Of plasmas, calcium was 9.6 mg. per 100 
ec, of serum, phosphorus 2.7 mg., cholesterol 
240 mg. Total proteins were 7.2 Gm. per 100 
ec, of plasma {albumin 8.9 Gm., globulin 3.5 
Gm., albumin-globulin ratio 1.2). The blood 
sugar was 83 mg. per 100 cc. The urine 
showed an acid reaction and a specific grav- 
ity of 1,015; no sugar, no red blood cells and 
no casts were present, but there were many 
epithelial cells and 2-3 white blood cells per 
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Fig. 66. LE. Gf, 24). “Hypertensive vascular disense." Rice diet started October I, 1344. Disap- 
pearance of papilledema, hemorrhages; marked decrease of exadates, both eyes. See also fig. 2h. 


high power field; the benzidine reaction was 
negative: albumin excretion was 0.67 Gm. 
per 1000 ce. of urine. The results of the 
phenoleulfonphthalein test were aa follows: 
Exeretion at the end of the first half hour 
55 per cent, at one hour 22 per cent, at one 
and a half hours 4 per cent, at two hours no 
apecimen: total excretion in two houra was 
61 per cent. The test was repeated and 
showed a total excretion in two hours of 68 


per cent. The concentration-dilution teat 
showed a range of specific gravity from 
1,010 to 1.030, The urea clearance was 65.7 
per cent of normal (after sixteen days on 
the rice diet). 

impression: “Hypertensive vascular dis- 
ease" (first noted in pregnancy) without 
conclusive evidence of renal involvement; 
vascular retinopathy with papilledema, 
hemorrhages, and exudates. 
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Fig. 57. LB. “Hypertensive vascular disease.” Rice diet started October 30, 1944. No digitalls. 
Reduction in heart else with change in transverse diameter of 26 per cent. 


Course: The patient was immediately She returned to the hospital for re-exami- 
started on a 2000 calorie rice diet with fluids nation on December 18, 1944, During the 
limited to 900 cc. of fruit juices daily. She eighteen days at home she had had a slight 
was kept on strict bed rest, and oxygen in- mmyg bee = 
halations were given for one hour three 2! f—t —— zo" 
times daily (beginning November 6). She 
received no digitalis or any other medication 
except sodium amytal for the sodium amytal 


tests. The venous pressure on November 6 id 
was 12.2 cm. of saline. The blood pressure iad 
decreased rapidly (fig. 58), averaging 120 ee 
systolic, 126 diastolic the first week, 155 igo 
aystolic, 105 diastolic the second week, 138 oe 
aystolic, 97° diastolic the third week, and 
180 systolic, 91 diastolic the fourth week. 16 
The patient lost 5 Kg. of weight during the igo 
four weeks in the hospital. At the time of ie 
discharge on November 30, 1944, there was = 
marked improvement in her eyesight, and 

the heart was smaller in size, with a change a 
in the transverse diameter of 12.9 per cent. ao 
She had only occasional mild headaches. -_ 


The average excretion of albumin in the off fee = 7 7S Be 5 iB 
urine during the fourth week was 0.24 Gm. a 

per 1000 cc. The patient was advised to fol- 

low the strict rice diet at home and to be up Pig. 58. af Pid yeti erase emg 
for not more than one hour daily, weeks on rice dist. 
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headache on only two occasions and her vis- 
ion had continued to improve. She felt con- 
siderably better. Her blood pressure aver- 
aged 120 sayatolic, 87 diastolic. Her weight 
was TO Kg. The retinse showed marked im- 
provement; the papilledema had decreased, 
and there remained only a few hemorrhages 
and patches of exudates. The transverse 
diameter of the heart was 14.2 cm (a change 
of 16 per cent in seven weeks); the internal 
diameter of the chest waa 32.2 cm. The elec- 
trocardiogram showed the angle of the elec- 
trical axis to be +51 degrees, 

The hemoglobin was 103 per cent, red 
blood cells 5,000,000, white blood cells 5,900. 
The nonprotein nitrogen was 24 mg. per 100 
ec. of blood, the urea nitrogen 1.2 mg., the 
urea ratio 5.0 per cent. Chlorides (as sodium 
chloride). were 572 mg. per 100 ce. of plas- 
ma; calelum was $4 mg. per 100 cc. of 
serum, phosphorus 4.0 mg., cholesterol 153 
mg. Total proteins were 6.7 Gm. per 100 ec. 
of plasma: albumin 3.2 Gm., globulin 2.5 
Gm., albumin-globulin ratio 1.3. The urine 
showed an acid reaction and a specific grav- 
ity of 1.010; there was no sugar; the albumin 
excretion was 4.2 Gm, per 1000 cc, Total 
nitrogen excretion was 2.9 Gm. per 10 
ec, of urine; urea excretion 4.8 Gm.; chlo- 
ride excretion (as sodiam chloride) 0.22 
Gm. The results of the phenolsulfonphthalein 
test were as follows: Exeretion at the end 
of the first half hour 15 per cent, at one hour 
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20 per cent, at one and a half hours 10 per 
cent, at two hours no specimen; total excre- 
tion in two hours 45 per cent. 

The patient was discharged for another 
four weeks on strict rice diet and was ad- 
vised to stay in bed except for about an hour 
and a half a day. Her vision continued to 
clear up and she had no headaches. Upon 
examination on January 15, 1945, the eye- 
grounds showed further improvement (fig. 
25). The disc margina were more sharply 
outlined; some metallic exudates were still 
present, but the greater part of the retinal 
edema, hemorrhages and cotton-wool exu- 
dates had disappeared. The heart was small- 
er, With a change in the transverse diameter 
of 26 per cent compared with the chest film 
of November 2 (fig. 57). The aortic second 
sound was not louder than the pulmonic 
second sound. The patient was advised to 
continue on the atrict rice regime and to 
rest. at least twenty hours a day for another 
six weeks, 

She followed the rice regime but was up 
and around for about eight hours every day 
doing the cooking and light housework for 
her family. She was completely asympto- 
matic and was feeling healthy and atrong. 
Examination of the eyegrounds on Febuary 
20 showed the optic dises sharply outlined; 
most of the exudates had disappeared (fig. 
66). She was advised to continue the rice 
diet, to which non-leguminous vegetables 
were added, and to return to the hospital 
for re-examination after two months. 

A comparison of the findings on the pa- 
tient’s four admissions is given below: 


Oot. an Dee, Jan. Feb. ie 
How. 3) Wii Thee. Tuk Jan. IK, 1945 Feb. #3, 1348 

Heod pressure (mm. Hg.}.... _. ERE/IST 150/87 120/8T 121/87 
Hemoglobin (% of 16h Gm). a 108 az 
REC {per cubic mm)... pieces — 4200000 6,000,000 4,010,000 4,600,008) 
WEG (per cubic mem He .. 2,000 500 5,800 5,100 
NPN (mg. per 1 ce. of blood) ._ BO a4 pty 25 
Uren MN (ong. per 100 ec, of bol) . 2.5 123 Ls 3.0 
Albumin (Gm. per 100 cc, of plasma)... _ 2.8 a8 i.e Ba 
Globulin (Gm. per 100 ec. of plasma) a3 Zo a. a3 
Chierides (as mg. NaCl per 100 ce, of plasma)... . 50 BT2 §20 haz 
Calcium. (mg. per DD Ge. Of BOP WEN DY crn rneeree . 08 Ba Whi #1 
Phosphorus (mg. por 100 cc, of aergm)... cies ET 4.0 23 Ha 
Cholesterol (mg.:- per 100 ce. of eerum).. vertimerteereeeere ew 1a 1k 110 
Urine albumin (Gm. He 1000 ex, em ‘4 . aT O.2 0.18 0.28 
PSP (% ane ae Sasinesin é .. 61, BE a5 iT a7 
Woight (Kg.) . ee eae ~ T8235 7 oa.5 a4 
Papilledemaa .....0.0 perenne sree oe + o a 
Retinal hemorrhages and exudates. foe ene pe ee fe ns 
Angle of electrical sx... a i is" +651" of dE 4.58" 
T wave in lend 1... ; - Upright Upright Upright Upright 
Transverse diameter ‘of heart (em)... 6.6 42 1 12.4 


Summary 


Two hundred and thirteen patients with 
acute or chronic primary kidney disease or 
with “hypertensive vascular disease,” with 
or without cardiac involvement, retinopathy 
or uremia, were treated with a diet limited 
to rice, sugar, fruit and fruit juices, supple- 
mented by vitamins and iron. The fluid in- 
take was usually limited to 700-1000 cc. of 
fruit juices daily. The patients followed the 
diet strictly or with modifications for periods 
varying from four days to thirty-two 
months. 

Protein equilibrium 

In spite of the low protein intake, the pro- 
tein equilibrium of the patients on the rice 
diet is maintained. The nitrogen excretion in 
the urine decreases to amounts considerably 
smaller than those found in fasting individ- 
uals (the average total nitrogen excretion 
per twenty-four hours after two months of 
the diet was 2.26 Gm.}. Plasma proteins and 
hemoglobin remain at a constant level: The 
average concentration of the total plasma 
proteins in 120 patients was 6.3 Gm. per 
100 cc., both before the rice diet and after 
ninety days (average) on the diet; the aver- 
age hemoglobin value of 165 patients was 
79.9 per cent (of 15.5 Gm.) before, and 80.1 
per cent after seventy-five days (average) 
on the diet. 

Plasma and urine chlorides 

With the low chloride intake of the diet, 
the chloride concentration in plasma and 
urine decreases. After a month of the rice 
diet, the chloride concentration in the urine 
is about 100 mg. per 1000 cc. The average 
plasma chloride concentration of 91 non- 
uremic patients after an average of forty- 
four days on the rice diet was 91.7 milli- 
equivalents (as sodium chloride, 536 mg. per 
100 ce.), as compared to 97.0 milli-equiva- 
lents (as sodium chloride, 567 mg. per 100 
ce.) before the diet. 

Blood pressure 

Of 192 patients with hypertension on the 
basis of acute or chronic primary kidney dis- 
ease or of “hypertensive vascular disease,” 
25 died after six to eighty-one days on the 
strict diet (average twenty-five days). In 
60 of the remaining 167 patients (86 per 
cent) there was no improvement in the 
hypertension: The decrease in their mean 
arterial pressure was less than 20 mm. of 
mercury, the average blood pressure decreas- 
ing from a level of 196 systolic, 120 diastolic 


103 


COMPENSATION OF RENAL METABOLIC DYSFUNCTION, ITI. Part 2 


71 


to a level of 180 systolic, 114 diastolic, after 
an average time of thirty-nine days* on the 
strict or modified diet. In 10 of 47 patients 
with chronic primary kidney disease the 
average blood pressure decreased from a 
level of 208 systolic, 132 diastolic to a level 
of 192 systolic, 124 diastolic in an average 
time of sixty-seven days*. In 22 of 50 patients 
who had “hypertensive vascular disease” 
with “secondary” kidney involvement, the 
average blood pressure decreased from a 
level of 212 systolic, 129 diastolic to a level 
of 200 systolic, 126 diastolic after an aver- 
age of thirty-nine days. In 28 of 65 patients 
with “hypertensive vascular disease” with- 
out conclusive evidence of renal excretory 
dysfunction, the average blood pressure de- 
creased from a level of 179 systolic, 108 dias- 
tolic to a level of 160 systolic, 162 diastolic 
in an average time of thirty days. 

In 107 of the 167 patients (64 per cent) 
the hypertension improved: The decrease in 
their mean arterial pressure was 20-96.5 
mm. of mercury, the average blood pressure 
decreasing from a level of 200 systolic, 122 
diastolic to a level of 149 systolic, 96 dias- 
tolic after an average time of sixty-two days 
on the strict or modified diet. The blood 
pressure of 5 patients with acute glomerulo- 
nephritis decreased from a level of 170 sys- 
tolic, 109 diastolic (average) to 108 systolic, 
66 diastolic (average), in an average period 
of fifteen days on the rice diet. In 37 of 
47 patients with chronic primary kidney dis- 
ease, the average blood pressure decreased 
from a level of 194 systolic, 124 diastolic to 
a level of 140 systolic, 96 diastolic after 
seventy-seven days (average) on the rice 
diet. In 28 of 50 patients with “hypertensive 
vascular disease” with “secondary” kidney 
involvement, the average blood pressure de- 
creased from a level of 219 systolic, 128 dias- 
tolic to a level of 165 systolic, 102 diastolic 
in an average of seventy-three days. In 37 of 
65 patients with “hypertensive vascular dis- 
ease” without conclusive evidence of renal 
excretory dysfunction, the average blood 
pressure decreased from a level of 197 sys- 
tolic, 115 diastolic to a level of 151 systolic, 
97 diastolic after an average of forty-eight 
days on the rice diet. 

Electrocardiographic changes 

In 23 of 82 patients with chronic primary 

kidney disease or “hypertensive vascular 


_ “The average figure may be misleading because 
it includes one patient who was on the diet for 
548 days. 
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disease” who followed the strict or modified 
rice diet for one to thirty-two months (aver- 
age, four months) there was a definite 
change in T, during the treatment. In 3 
patients (13 per cent) the change in T, 
was in the direction from upright to in- 
verted; in 20 patients (87 per cent), from 
inverted to upright. 

In 76 patients, the electrical axis could be 
evaluated. In 48 patients there were no 
changes, or only minor changes in the angle 
of the electrical axis (Jess than *15 degrees) ; 
33 patients had a definite change in the angle 
of the electrica] axis. 

Six of the 33 patients (18 per cent) had 
a decrease in the angle of the electrical axis 
(average of 20.2 degrees) ; 27 of the 33 pa- 
tients (82 per cent) had an increase in the 
angle of the electrical axis (average of 26.4 
degrees). 


Heart size 


In 72 patients with chronic primary kid- 
ney disease or “hypertensive vascular dis- 
ease” who followed the strict or modified 
rice diet for an average period of four 
months, the heart size could be measured. 

In 6 of the 72 patients (8.3 per cent) the 
heart became larger: The transverse diam- 
eter of the heart increased by 0.9 to 4.9 per 
cent (average, 3.2 per cent). 

In 66 of the 72 patients (91.7 per cent) 
the heart became smaller, with a change in 
the transverse diameter of 1.8 to 51.8 per 
cent (average, 13.3 per cent). 


Nonprotein nitrogen 


Of 171 patients whose nonprotein nitrogen 
was determined before and after the rice 
diet, 22 patients died after an average time 
of twenty-five days, one patient after twenty 
months. The average nonprotein nitrogen 
at the start of the diet in these patients was 
115 mg. per 100 ce. of blood; the average 
nonprotein nitrogen before death was 186 
mg. per 100 ce. of blood. 

Of the remaining 148 patients, 35 (24 per 
cent) had either an increase or no decrease 
of the nonprotein nitrogen (average non- 
protein nitrogen before the diet 42.7 mg. per 
100 ec. of blood; after an average of sixty- 
three days on the diet, 50.2 mg. per 100 ce. 
of blood}. In 113 patients (76 per cent) the 
nonprotein nitrogen decreased (average non- 
protein nitrogen before the diet 53.1 mg. per 
100 ec. of blood; after an average of seventy- 
eight days on the diet, 36.0 mg. per 100 cc. 
of blood). 
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Urea nitrogen 


Of 63 patients whose blood urea nitrogen 
was determined before and after strict or 
modified rice diet, 6 patients (9.5 per cent), 
including 2 patients who died, had an in- 
crease of the urea nitrogen (average urea 
nitrogen before the diet 57.6 mg. per 100 cc. 
of blood; after an average of twenty-five 
days on the diet, 85.6 mg. per 100 cc.}. In 
d7 of the 63 patients (90.5 per cent) the urea 
nitrogen decreased (average urea nitrogen 
before the diet 23.4 mg. per 100 ce. of blood; 
after an average of one hundred and twelve 
days on the diet, 11.6 mg. per 100 ec.). The 
lowest blood urea nitrogen after the rice diet 
was 1.2 mg. per 100 ec. The average urinary 
urea nitrogen excretion of 30 patients who 
had followed the rice diet for two months or 
more was 1.1 Gm. per twenty-four hours. 


Cholesterol 


Of 82 patients whose serum cholesterol 
was determined before and after strict or 
modified rice diet, 9 patients (11 per cent) 
had an increase in the cholesterol concentra- 
tion of 2-38 mg. per 100 cc. of serum (aver- 
age concentration before the diet 173 mg. 
per 100 cc. of serum; after an average of 
ninety-one days on the diet, 190 mg. per 100 
ec.). The remaining 73 patients (89 per 
cent) had a decrease in the serum cholesterol 
concentration of 5-430 mg. per 100 ec. (aver- 
age concentration before the diet 266 me. 
per 100 ce. of serum; after an average of 
ninety-one days of the diet, 183 mg. per 100 
ec.), 


Retinopathy 


Of 33 patients with advanced vascular 
retinopathy (papilledema, hemorrhages, or 
exudates) who followed the diet for at least 
eight weeks, the retinopathy of 1 patient 
became worse. In 11 of the 33 patients the 
retinopathy came to a standstill and papill- 
edema, hemorrhages, and exudates partially 
cleared up. In 21 of the 83 patients, the 
retinopathy improved greatly or even cleared 
up completely under the rice regime. 
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a “ipNEY cells can be kept “alive” for a few hours in the 
Warburg apparatus and their chemical reactions exam- 

K ined in a rather simplified set-up.’ Tissue slices thin 
enough to permit optimal diffusion are suspended in sale 

G i solutions, serum or exudate. The concentration of oxy- 


gen, carbon dioxide, sodium bicarbonate, sugar, aminoacids, ketoacids, 
lactic acid, etc., in the suspension milieu can be quantitatively con- 
trolled. Factors such as the rate of arterial and venous blood flow, the 
lymph flow, and the excretion of urine do not complicate the experi- 
ment. From one five-minute period to another one can measure mano- 
metrically what these isolated kidney cells do under varying conditions. 

Like all other animal tissue, kidney cells have two main sources of 
energy, oxidation and fermentation. Values of about ro are given in 
the literature for QO2 and QM y, of human kidney cortex,” * i.e., the 
approximate amount of oxygen used for oxidative processes by too 
Gm. of fresh kidney substance would be about 5 liters in 24 hours; 
the approximate amount of lactic acid formed anaerobically in the 
same time would be about 2 Gm. 

If in the course of a disease, renal tissue is destroyed and replaced 
by a scar, obviously the only metabolic reactions to be found will be 
those of the scar tissue and no longer those of the kidney cells. Between 
normaij and completely destroyed cells, there are as far as disturbances 
of cellular metabolism are concerned, the following possibilities: 

1. The cells are uninjured, but metabolize in a pathological en- 

vironment. 

2. The cells are injured, but the environment in which they metab- 

olize is normal. 


* From the Department of Medicine, Duke University School of Medicine, Durham, N. C. Read 
tanuary 13, 1946 before the Section of Medicine of The New York Academy of Medicine. 
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Taste I—CHANGES IN CHEMICAL COMPOSITION 
OF “INFLAMMATION FLUID” 


Serum Fluid from Sterile 
Blister of Skin 


(Normal person) 


Oxygen (mm. Hg.)...........00..0..0..0.002.002... 110 6 
Sugar (mg./100 ec.) ............ Para was RGAE 90 Gi 
Lactic Acid (mg./l00 ce.) 6.0 ee eee. 10 125 
Bicarbonate (10°3 molar)...................... 25 9 
BHA sso puesea eens socaemnanmaniadeee cams 74 G3 


3. The cells are injured and metabolize in a pathological environ- 

ment. 

In order to learn something about the chemical composition of such 
a “pathological environmene” we measured the metabolic reactions 
which take place during an inflammation. We produced sterile can- 
tharidin blisters on the skin of normal people and of patients with 
various diseases and measured the metabolism of the leukocytes in the 
blister fluid and the chemical changes produced by them.* As Table I 
shows, the concentration of some biologically essential substances shows 
a decisive change during inflammation. 

The next step was to determine what effects on the metabolism of 
kidney cells were produced by these environmental changes. We found 
the anaerobic splitting of sugar into lactic acid to be markedly dependent 
on changes of the sodium bicarbonate, sugar, and hydrogen ion con- 
centration, The rate of oxidation was, to a large extent, independent 
of sodium bicarbonate, sugar, and PH, but was dependent on variations 
of oxygen concentration. 

We could show further chat the deamination of aminoacids and the 
formation of ammonia by slices of kidney tissue are inhibited by lowered 
oxygen concentrations. This applies both to the so-called “unnatural” 
d-aminoacids and to those naturally present in the plasma of man, rat, 
and rabbit, and in the tissue slices themselves.® 

Besides the inhibition of the rate of deamination, which is reversible, 
there is another effect of low oxygen concentration on kidney cell 
metabolism which causes irreversible changes. If we kept slices of 
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kidney tissue for about one hour in an oxygen free atmosphere and 
then re-established conditions of optimal oxygen concentration the ceils 
were still able to deaminize aminoacids and to form ammonia but they 
had lost the ability to oxidize ketoacids.’ This means that by the re- 
moval of oxygen for a given ume one can injure kidney cells selectively 
as to ther oxidative reactions. 

The obvious question is: What practical significance have these 
cellular physiological findings in the treatment of diseases in which 
renal metabolic dysfunction may play a role. Some simple examples 
may show the trend of our reasoning. Let us assume that the oxygen 
supply to any one kidney cell has been decreased by some pathological 
condition and that we are unable to increase it; still, it might be pos- 
sible to increase the oxygen concentration by reducing the amount of 
work required from this cell, thus decreasing its oxygen demand. Or 
let us assume that the rate of oxidation of ketoacids im any one diseased 
kidney cell is decreased; still, it might be possible to reduce the amount 
of ketoacid offered to the cell if we were able to remove from the 
diet chose substances from which ketoacids are derived. Deductions of 
a similar kind might be drawn from observation of the role played in 
renal metabolism by amimoacids, sugar, sodium bicarbonate, etc. 

It would be most desirable, of course, to substitute for the natural 
ferments that have been destroyed, extracts of animal kidneys, or even 
better, synthetic substances with the same chemical properties as those 
in normal kidney cells, Unfortunately, such substances are not yet 
available. 

I have been asked to speak to you this evening about a less perfect 
approach, but one which has led to rather satisfactory results: che 
compensation of renal metabolic dysfunction with the rice diet. 

The consensus of opinion at the present time is that dietary treat- 
ment is useful in kidney disease, but of little or no value in hyperten- 
sion without obvious renal involvement. Goldring and Chasis in 1944 
summed up the prevalent view in their book on hypertension: “The 
diet in uncomplicated hypertension requires no essential change from 
the normal.” 

Compared to diets previously used in hypertension, the rice-fruir- 
sugar diet is rigid. It contains in 2000 calories about 5 Gms. of fat and 
20 Gms. of protein derived from rice and fruit, and not more than 
0.2 Gm. of chloride and 0.15 Gm, of sodium.’ 
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Taste II-SERUM CHOLESTEROL OF PATIENTS WITH 
HYPERTENSIVE VASCULAR DISEASE ON RICE DIET 
(Mg. per 100 ec. of serum) 
Case Before After Days Case Before After Days 
ae . 205 178 67 41... . 288 205 203 
Bsc n eda 220 191 42 BD Sales s 238 210 84 
Baers: 168 175 240 43, 200200. 333 270 28 
4. . . 178 170 56 44, , . 266 154 112 
Be scatters 225 1i7 143 Ct en 345 258 74% 
6, . . 238 200 Gl 46. . 293 200 20 
Pee es 248 200 156 BTS oy csc, naiees 268 170 133 
8. . 255 215 47 48. . . 802 217 100 
OF hati ube 290 150 288 2: ee 222 70 99 
ID. iene: 354 275 134 50. -. 210 490 109 
|) ere 242 172 72 51. . 800 225 166 
|: es 292 237 212 |) rere 242 152 126 
|: arene ae 234 173 73 53. . 145 188 21 
+t ere ae 187 186 85 54, . . 220 166 105 
15. . 325 226 31 55, 0.0.2... 290 160 102 
16, .... . 260 192 110 O65 3 aaaisvate 195 168 2] 
io hese 217 190 125 57. . 318 235 9 
|: ane 212 176 130 68 ow. 220 187 53 
19. . . 228 166 35 5a. . 266 220 136 
Mansa heats 317 186 52 Oe esate de. 210 205 24 
| eres 224. 155 32 GU aeision Say es 225 200 16 
eee oa cs, 172 160 35 Oi: osrhare ot 273 230 9 
>: 218 135 90 Ss 210 143 43 
BMS. chesaecteat 221 192 40 64, 02.0.2... 215 155 221 
25. . . 255 146 139 a 230 158 7 
ps eae 210 225 228 66. eee 210) 1Li5 212 
27. . 280 164 35 CF atin tt 292 168 78 
pene ea 300 198 6 68. . . 216 Lid 76 
28s) ike enas 281 213 166 i. ee 239 149 66 
BO, Gases: 208 181 12 i aeeenree eee 192 215 24 
Slo: igs tie3 250 247 32 (3 pre eeeeae 308 246 155 
Ya rere 250 260 65 i} Seer ee aes 258 175 4) 
ea 252 16] 14 (: eee eaerrea 193 153 16 
Bhi S95 Nae 185 108 14 TD, ces cowtsiole 260 170 178 
| aie 188 150 83 VO e- ee ‘aegr sees 168 160 240 
36. . 300 203 45 IB ies 317 170 146 
37. . 284 235 18 Te: CecetuetesSs 200 175 6 
38. . 230 228 21 TS Mahone 304 169 66 
5 | 332 246 14 Tieng se 24 186 102 205 
40. 0... 137 175 28 
Average: 243.2 185.9 


Average Difference 57.3 mg, 
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It has been argued that this diet is nothing but starvation and that 
at least the “wear and tear quota” of 45 Gms. of protein is needed to 
maintain protein equilibrium, This figure, however, has no other basis 
than the 7 Gms, of nitrogen excreted per day by people who are fasting 
and represents only the body’s effort to meet its caloric requirements 
by breaking down its own protein. The daily urimary nitrogen ex- 
cretion of patients who have followed the rice diet for two months or 
more averages 2.26 Gms., which means that with a daily intake of 
lithe more than 15 Gms. of protein due to the protein sparing effect 
of carbohydrates, the nitrogen equilibrium is maintained.* In fasting, 
the daily urea nitrogen excretion in the urine is about 5.5 Gms. The 
average daily urea nitrogen excretion in the urine of patients who have 
followed the rice diet for two months or more is 1.1 Gms.* 

In fasting, the blood urea nitrogen concentration Js higher than it is 
normally. In patients on the rice diet, the urea nitrogen concentration 
is below the level of normal (average of 6.6 mg. per 100 cc. of blood). 
In starvation, hemoglobin and plasma protein concentrations decrease; 
in patients on the rice diet, the hemoglobin and plasma protein levels 
are maintained.® 

It has been argued that the restriction of fat in the rice diet is too 
rigid and that patients with hypertension should eat “well-balanced 
meals.” On the other hand the relation between hypercholesterolemia 
and hypertensive vascular disease has been stressed repeatedly, espe- 
cially with regard to vascular retinopathy, coronary disease, and ar- 
teriosclerosis. In a series of 79 patients with hypertensive vascular 
disease 53 (i.e., 67 per cent) had a cholesterol concentration of at least 
220 mg. per roo cc, serum at the beginning of the treatment. As Table 
Il shows, the hypercholesterolemia decreased with the rice diet in 52 
of the 53 patients, the average decrease being 74 mg. per roo cc. serum; 
in 37 of these 52 patients, the cholesterol concentration became normal. 
The hypercholesterolemia increased in 1 of the 53 patients (from 250 
to 260 mg.). In 1 patient the cholesterol concentration increased from 
normal (210 mg.) to a hypercholesterolemic level (225 mg.). 

Ic has been argued that the restriction of salt has no effect on hyper- 
tensive vascular disease. Therapeutic results such as those of Allen and 
Sherrill?? and of Volhard" have been explained by Fishberg*? on the 
assumption that salt-poor diets, because of their unpalatability lead to 
restriction of caloric intake and thus to reduction of the metabolic 
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Taste ITI—CONCENTRATION (GM.) PER 1000 CC. OF URINE 
OF PATIENTS ON “NORMAL” DIET AND ON RICE DIET 


Rice Dist 
Normal Diet (afler 2 months) 
rea Nos. 2s Shoe toks to bona bent eh 12 11 
Chloride? | iss 3.0iebi5s exGuacdontienn ders § 0.1 
Sodiui: sc.cecpogned eel et nate celts 4 0.01 
POCASSUUMN  § 23 65:5 eee eig cca etd eetee AOS aeerse eed 2 3.0 
Sodium/Potassium Ratio ............-.. 2 0,003 


rate. According to Page,”® the effects obtained were due not to salt 
restriction, but to rest in bed, and the “psychotherapy of constant 
attention.” 

With the rigid restriction of sodium and chloride in the rice diet, 
the sodium and chloride excretion in the urine decreases to minimal 
amounts. In the urine of patients who have followed the rice diet for 
one month or longer, the average chloride concentration is about 100 
mg., the sodium concentration about 10 mg., the potassium concen- 
tration about 3 Gms. per liter, i.e, the potassium concentration is 
slightly higher than that in the urine of patients on an ordinary diet, the 
chloride concentration is decreased to about 1/60, the sodium concentra- 
tion to about 1/400. The sodium-potassium ratio, which in the urine of 
patients on. an ordinary diet is about 2, decreases on the rice diet to 0.003 
(Table III). 

Grollman and Harrison repeated some experiments with the rice 
diet, using rats with experimental hypertension; they confirmed our 
finding, that the rice diet leads to marked blood pressure reduction." 
Since the hypotensive effect was not obtained when the strict rice diet 
was changed by the addition of NaCl (nor of KCl), this hypotensive 
effect was ascribed by the authors merely to sodium restriction. Un- 
fortunately, no sodium, potassium, or chloride determinations in blood 
or urine were made. 

No matter which single factor in the rice diet is of greatest im- 
portance in compensating the various manifestations of renal metabolic 
or excretory dysfunction, it remains true that in 203 of 322 patients, 
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Taste IV 
B 50182 


White married man. Born 1902. “Always healthy until 1939." Blood pressure checked 
at two year intervals 
since 1927. B. P. known 
to be normal in 1936. 

1939 Blood pressure elevated. Treated with Barbiturates. 


March 1940 NEW YORK HOSPITAL  B.P. 200-165/135-105, 
Retrograde pyelograms: “Normal.” 
“Hypertensive vascular disease.” 


January 1941 PRESBYTERIAN HOSPITAL, NEUROLOGICAL INSTITUTE 
“Hypertensive cardiovascular disease,” B. P. 200/140. 


February 1941 ROCKEFELLER HOSPITAL B. P, 200/140. 
Variations: 196-174/140-120. 


“Hypertensive vasetilar Daily injections of Tyrosinase intra- 
disease; arterial hyper- venously for 23 days: Slight decrease 
tension,” in B, P. 


Daily injections of Tyresinase subcu- 

taneously for 13 days: Decrease in 

B. P. to 150/100, 

After one week, B. P. at previous level. 
November 1941 B. P, 200/140. During Tyrosinase treatment: B. P. 

164/110. 

Because of severe shock-like reaction, 

Tyrosinase therapy discontinued. 


MASSACHUSETTS GENERAL HOSPITAL (Dr. Smithwick): 
Lumbodorsal sympathectomy 
(Dec. 1941-Jan. 1942). 


BLOOD PRESSURE DATA EKG 
Admission Lying Standing 
Dec. 1941 Before sympathectomy 272/135 180/184 186/145 12-18-41 T, upright 
Mar. 1944, 26 mos. after sympathectomy 204/144 196/140 150/123 12-29-43 Ty upright 
Beginning 1945 Therapeutical trial with Testosterone: “Blood pressure higher.” 
March 31, 1945: DUKE HOSPITAL Admission 220/132, 
(All B. P. readings taken while lying.) 
March 31 - April 19, 1945: Average of 20 days in hospital on 1500 cal, reduction diet: 
B. P, 197/129. 
PSP (tota] excretion in 2 hours): 629%. 
Urea clearance: 125%. 
T, diphasic. Transverse diameter of heart 14.8 em. 
April 20, 1945: Rice diet started. 


Averages: 
May 15-21, 1945 129/94 June 1, 1945 full time job resumed. 
July 1945 125/90 
August 1945 120/87 
September 1945 126/88 
October 1945 129 /8T 


November 1945 128/89 
January 8-14, 1946 128/91 T, upright, Transverse diameter of heart 13.9 em. 
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Fig. JS. (m. 48) “Hypertensive Vascular Disease” Bice diet since 20-45. No 
digitalis. Diphashe Tol bas become upright. 


on most of whom other forms of therapy had previously been tried, 
the mice diec Jed to objective Improvement, 

Of roo patients with primary kidney disease, 65 per cent showed 
improvement on the rice diet. Of 222 patients where a diagnosis of 
hypertensive vascular disease was made, 62 per cent improved. 

Those who question the value of diet in the treatment of hyper- 
tensive vascular disease say thar in those patients sa heck responded fh 
the diet our diagnosis was probably incorrect. [ think that in most 
cases the differencial diagnosis presents no difficulties. Table [V shows 
the summary of a typical history. 

Ie would not be right to use such a case as an argument against 
sympathectomy. I have seen marked blood pressure reduction follow- 
ing sympathectomy, in patients with severe hypertension, and I have 
setn patients whose blood pressure was not improved. Bur I do think 
that the sequence of surgical treatment and dietary treatment should 
be reversed since the treatment with the mee diet, if ir proves to be 
ineffective, can simply be discontinued. 
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Pig. 2. VS. fm. 37) “Hypertensive Vascular Disease.” Aclrane a relinopathy, Hice 
diet since 8-16-14. Wo digitulis. (Change iin electrical axis, Inverted T 1 has become upright 


In the patient just mentioned, in spite of the sympathectomy, the 
electrocardiogram began to show myocardial involvement. T 1 which 
in December 1941 and December 1943 was upnght, had become di- 
phasic by April rgg¢. With the mice diet, however, the diphasic T 1 
reverted to normal (Fig, 1). 

We have studied the electrocardiographic changes in 100 patients 


12-17-45 


Fig. & McD. fm i) “Hypertensive Veorular [Meense” Hice diet siiee | -6-86 Na 
digitalis, HReduetion of heart aise with change in tranaverse diameter of 14 per cent. 


HouuatedA py par aseasiqgy daupry 


NOISKELCHEAA} ON GSVaSh] AANCIY 40 INSU Ln] Sony DAL do sada og 
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with hypertensive vascular disease, who have followed the rice diet for 
rwo months or longer. In 31 of these patients, the T 1 waves were 
completely inverted before treatment. In 11 of these 31 parients, T 1 
became normally upright with the diet (Fig. 2). In no patient did the 
reverse occur, The shortest time in which a completely inverted T 1 
became upright was two months, the average was six months. 

In 77 of 87 patients with hypertensive vascular disease, the heart 
became smaller in size (Fig. 3). The average change in the transverse 
diameter was 10.1 per cent. The average chest diameter decreased by 
less than o.7 per cent. 

In to of the 87 patients the heart became larger. In these the trans- 
verse diameter of the heart showed an average increase of 2.¢ per cent, 
The average chest diameter increased by 0.54 per cent. 

[ am sometimes told thar enlarged hearts in hypertensive vascular 
disease become smaller “spontaneously,” that electrocardiograms became 
normal “spontaneously,” and that papilledema, hemorrhages, and exu- 
dates in the retina disappear “spontaneously.” 

I have not been fortunate enough to see many of these “spontane- 
ous” recoveries, but | have often seen blindness as a result of advancing 
vascular retinopathy and death from heart failure, myocardial infare- 
rion, renal insufficiency, or cerebral vascular accident in patients who 
were not willing to submit to any drastic form of treatment because 
they believed that their disease would clear up spontancously or that 
at least in would not become worse. 

I have shown you some electrocardiograms and chest films of pa- 
tients with hypertensive vascular disease who were treated with the 
rice diet. I wall close this talk by showing you eyeground photographs 
of a number of patients (Fig. 4). Forry-four patients with hypertensive 
vascular disease who had papilledema, hemorrhages or exudates, fol- 
lowed the rice diet for two months or longer. In all of them the 
retinopathy was arrested. In 20 of the ¢4 patients papilledema, hemor- 
thages, or exudates cleared up partially, in 20 complerely, 
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Pig. oh ALALHL fm 47) “Hypertensive Vascular Disease.” Abce diet since 7-44, 
Right eye: Disappearance of papilledema, hemorrhages, exwilates, 
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TREATMENT OF CARDIAC FAILURE 
WITH THE RICE DIET 


History of a Patient with Myocardial 
Aneurysm 


In a Jarge number of patients with kidney 
disease and hypertensive cardiovascular dis- 
ease treated with the rice diet, the enlarged 
heart became smaller, the inverted T, be- 
came upright, and the signs and symptoms 
of cardiac failure disappeared"), The rice 
diet has also proved beneficial in patients 
with cardiac failure due to other causes 
{aortic and mitral valvular lesions, auricular 
fibrillation, left bundle branch block, and so 
forth). 

The diet contains in 2000 ealories not 
more than 200 mg. of chloride and 150 mg. 
of sodium. The daily fluid intake is, in most 
instances, not more than 800 ce. In patients 
who have no sodium chloride retention at the 
beginning of the rice diet and no “renal Jeak- 
age” of sodium chloride, the urinary chloride 
concentration after two months on the diet 
is about 10 mg. per 100 ce., the sodium con- 
centration about 1 mg. per 100 cc.; the 
sodium-potassium ratio in the urine is about 
.003 (compared with 2 on a “normal” diet}. 

The history of a patient with myocardial 
infarction followed by myocardial aneurysm 
is given as an example of the effect of the 
rice diet in cardiac failure. 


Case Report 
M. ©. (B85425), a 45-year-old white 


county farm agent, was admitted to Duke 
Hospital August 5, 1946. 


From the Departinent of Medicine, Duke University School 
of Medicine, Durham, N. C, 
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History: The patient’s father died at 54 
of heart trouble; his mother died at 58 of 
a stroke. The patient’s genera] health had 
always been very good except for increasing 
obesity. “Hypertension and overweight” 
(250 pounds) forced him “to take it easy 
since the spring of 1944.” 


In April, 1945, the patient suddenly devel- 
oped fever and dizziness, and was sent to a 
hospital. He was unconscious for several 
hours and “out of his head for some time 
afterwards.” The systolic blood pressure, 
which according to the patient had been 
around 200, fel] to 140. There was no pre- 
cordial pain at any time. The fever persisted 
for two weeks. At discharge, he was advised 
to rest and to take digitalis. 

In June, 1945, the patient developed “fluid 
in his chest,” dyspnea, and orthopnea. The 
systolic blood pressure was 150. In August, 
1945, for two weeks, he was treated in an- 
other hospital with oxygen, a low-protein, 
salt-poor diet, and ammonium chloride. He 
felt better and was able to be up and about. 
In November, 1945, albumin (2 to 4 plus) 
and casts were found in the urine. Ascites 
and ankle edema began. From January, 1946 
on, his condition grew steadily worse, the 
dyspnea causing the greatest discomfort. 
For five days in May, 1946, he felt mentally 
confused. About the same time, he developed 
a decubitus ulcer over the coeccyx. Since 
June, he had had considerable soreness of 
the tongue. 

He was under medical care during all this 
time, and between January and July, 1946, 
he spent one hundred and twenty-six days in 
three different hospitals. In addition to digi- 
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talis for more than a year (1.7 grains of digi- 
tora daily since June 15, 1946) and a salt- 
poor diet, he was given salyrgan (seven in- 
jections since May 15, 1946), aminophyllin 
(twelve injections since May 15, 1946) and 
glucose intravenously, and ammonium chlo- 
ride (3 to 6 Gm. daily from August 30, 1945, 
to May 15, 1946), theominal, coramine, bar- 
bital, and other sedatives. 

In spite of this treatment, the cardiac fail- 
ure increased. On July 29, a paracentesis 
was done and 2 gallons of fluid were re- 
moved, but a week later the abdomen was 
swollen as much as before and the edema 
had become worse. 


Physical examination (August 5, 1946): 
The patient’s weight was 187 pounds, height 
5 feet, 10 inches, temperature 37 C. (98.6 F.), 
pulse 86, respiration 16. His blood pressure 
during the first week averaged 126 systolic, 
88 diastolic. He was a well developed, poorly 
nourished, white man in considerable res- 
piratory distress. There was generalized 
anasarca, and the skin was pale. Over the 
coccyx was a decubitus ulcer measuring ap- 
proximately 1 inch in diameter. The eyes 
had a marked stare; the eyegrounds showed 
only slight tortuosity of the vessels. The 
tongue was very red, smooth, and sore, and 
along the lateral margins were several ul- 
cers. There was engorgement of the neck 
veins, and rales were heard at both lung 
bases, 

The heart was markedly enlarged, chiefly 
to the left. The maximum apical impulse 
was in the fifth interspace 14 em. from the 
midsternal line. The sounds at the base were 
forceful, and the second pulmonic sound was 
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louder than the second aortic. The first 
sound at the apex was weak and was fol- 
lowed by a loud, long, blowing systolic mur- 
mur. During the period of this murmur, a 
high-pitched murmur of shorter duration 
was heard, 

The abdomen was large, round, distended, 
and filled with fluid. A non-tender liver edge 
was felt 6 em. below the costal margin, There 
was marked sacral and scrotal edema and 
severe pitting edema of the ankles and legs. 

Accessory findings: The chest film showed 
a slight increase in the markings at both 
lung bases. The heart appeared enlarged, 
especially to the left, and there was an area 
of increased density along the left border of 
the heart that was thought to be due to a 
myocardial aneurysm (Dr. J. G. Whildin). 
Further x-ray studies by fluoroscopy and 
films (Drs. G. Baylin and R. J. Reeves) con- 
firmed the presence of a myocardial aneu- 
rysm of the postero-latera] wall of the left 
ventricle (fig. 1). 

As is shown in table 1, the electrocardic- 
gram showed right axis deviation; the ve- 
nous pressure was increased, the renal re- 
serve was diminished, and hypoproteinemia, 
hypocaleemia, and albuminuria were present. 

Impression: Myocardial aneurysm follow- 
ing myocardial infarction. Advanced myo- 
cardial failure. 

Course: On August 7, the patient was 
started on a 2600-calorie rice diet with 800 
ec. of fruit juices, supplemented by vitamins 
A, B, C, and D, and ferrous sulfate (0.6 Gm. 
three times a day). All other medication was 
discontinued except digitalis (1 cat unit of 
digifolin daily), and oxygen inhalation. 
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Fig. 1 


A paracentesis was done on the ninth hos- 
pital day; 8000 cc, of fluid were removed. 
Four days later, the patient had a chill and 
fever. The temperature became normal 
twenty-four hours after treatment with 
penicillin was started. 

The patient ate the diet well; it was in- 
creased to 2900 calories on August 30, and 
to $100 calories on October 16, 

Ey the end of the fifth week, his weight 
had decreased from 85 Ke. (187 pounds) to 
67 Kg, (148 pounds), The urine volume was 
regularly greater than the fluid intake, Most 
of the edema had disappeared, and the liver 
was amaller in size. The decubitus uleer had 
healed, The total plasma proteins had risen 
from 6.7 to &2 Gm., the plasma albumin 
from 2.9 to 3.4 Gm. per 100 ec. 


Table 1 
Accessory Findings 
5 Aug. #13, 160d 
si ci eg pina el dea pag 126/88 
Hemoglobin. (percent. Bg. 16.6 Gm). pal cere th cho Raa Ra os or] a 
White blood Sroech Goa pot aid 2 ed ee B 6,100 
onprotein nitragen mig. ec. of blood) ..,.,..—.. eee at : 
Ure. nitrogen (mg. per 100 cc, of eee ps canis ww DES 
Benes gro (pereemby aes : : 4 
per 10 cc. of Meh rer recep ree reer yds seen 
Se oe fle A (Gm, 10) ce, of plasma) 
Global a ioe. peer TOO ee. of play oie epee 
n (Gm, per 100 oc. of plasmin)... te 
Ercan. [ri ey: a ce 


Calcium (mg. per 100 oe. of BOFUEA) occ 
Phosphorus (mg. per 100 ec. of serum... 


Cholesterol (mg. per 100 cc. of serum}... 160 
Chicrides {ms Natl per 100 ee. of plans G16 
Phenolsulfonphthalein (percent. eoercted in 2 hours}... . @l 

Urea clearance (percent, of nermalpooo... ss cir utr leCcboras . Be 
Mosenthal (eoneentration-dilubion) test 20. aa wom = DAH ed 
Urine albumin (Gm. per 10 ao eo 


oc.) 
Urine chlorides (na . NaCl per 100 ec.) 
Total nitrogen exere in ostne fi in 24 heat Lt. ae aaa ay 


Qet, 2Maw. 18, nag 
100/70 
Ba 


TED TI Seb 


ET 


Basal metabolic rate (percent,) 2.0.0.0... eecececessceseessensncescesnesasasssneneenseeaseaee +21 
Electrocardiogram 


T WAVES cscs csc cts ween cect aaa roraanper severest hy ipolectric, Ts, 
flat, T, inverted, 
ST,, , depressed. 
Angle of electrical axis (degrees)... ccc ccccecsee ec cceccesecceeeeeeeneaseeeeseee p 106 


Venous pressure (mm, of saline)......... 185 
Transverse diameter of heart {em.).. 19,75 
Diameter of great vessels (cm.)........ 8.86 
Weight (Kg) ccc eetctecceteceeeeeeeeeeeeceeee 85 
Liver enlargement (em, below costal margin}... 6 
Circumference of abdomen, at umbilicus (cm.).........0..0-.0--.0 . 110 
Circumference of each Jeg, 7 cm. above lateral inalleolus {cm.) ........ 25 


+5 


Ty, 2, 3 More upright. 


ST, depressed. 
T, upright. 
+95 


70 (Oct. 3) 
17.15 
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Although the venous pressure had not de- 
creased (192 mm. of saline on September 7 
compared with 185 mm. on admission), digi- 
folin was discontinued on September 10. 
Some respiratory distress persisted for an- 
other two weeks, but gradually subsided. 


Because the tongue had remained sore and 
some ulcers on the margin were stil] present, 
25 mg. of folic acid by mouth were given 
daily from September 26 to November 7. 
After the middle of October, the tongue no 
longer caused any discomfort. 

By the end of October, edema and liver 
enlargement had completely disappeared. 
The heart was smaller, and the venous pres- 
sure was normal. The urinary albumin had 
decreased from 0.85 to 0.07 Gm. per 1000 ec.; 
the total plasma proteins had risen to 7.1 
Gm. per 100 cc. The patient felt well and 
was able to take short walks without dys- 
pnea or fatigue, 

The weight, which had dropped to 62 Kg. 
(187 pounds) on October 2, remained con- 
stant for one month and then gradually rose. 
By November 21, it was 64.5 Kg. (142 
pounds). 

The amounts of chloride and sodium ex- 
creted in the urine had decreased very slowly 
(tables 2 and 8). In the eighth week after 
the rice diet was begun, the chloride con- 
centration was 66.5 mg., the sodium concen- 
tration 82 mg. per 100 ec. of urine. The 
sodium-potassium ratio in the urine was 
0.18. In the fifteenth week, the chloride 
concentration was 15.2 mg., the sodium con- 
centration 1.3 mg. per 100 cc. of urine. The 
sodium-potassium ratio in the urine was 
0.006. 
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Table 2 
Urinary Chloride Concentration 
Week af Mg, Chloride 
Rice Diet in 100 ce. 
(Diet started of urine 
Aug, 7, 1948) faverages) 
6th 81.7 
7th 88.3 
8th 66.5 
9th 57.5 
10th 35.2 
ilth 26.6 
12th 18.7 
18th 17.6 
14th 18.8 
15th 15.2 
16th 15.7 
Table 3 


Concentrations of Sodium, Potassium, and Chloride 
in Blood, Serum, and Urine 


Eighth week of diet Fifteenth week of diet 


(Sept. #8, 1948} fNov. 18, 1946) 
milli-equivalents per liter 

Sodium 

blood 84.3 81.7 

serum 139.7 142.2 

urine 13.9 0.57 
Potassium: 

blood 46.2 50.0 

serum .... 43 5.3 

urine 45.0 57.2 
Chloride: 

blood ...-.-....-.-.- 84.0 79.3 

serum .... 94,2 100.6 

UFINE ooo 14.0 4.1 


The patient returned home on November 
21. He was advised to continue the rice diet, 
to which one ounce of meat twice a week was 
added. Fluids were limited to 750 cc. per 
day. 

Summary 


The history of a patient with myocardia! 
aneurysm following myocardial infarction is 
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given. He was admitted to Duke Hospital] in 
advanced cardiac failure with marked so- 
dium chloride retention. For a period of 
seven months, four of which the patient 
spent in various hospitals, he had been 
treated with salt-“poor” diets, digitalis, am- 
monium chloride, theominal, aminophyllin, 
salyrgan, and a paracentesis. In spite of this 
treatment, the cardiac failure had become 
progressively worse and the patient had de- 
veloped severe dyspnea, generalized ana- 
sarea, cardiac enlargement, liver enlarge. 
ment, ascites, albuminuria, hypoproteinemia, 
hypocalcemia, and a decubitus ulcer, In five 
weeks of treatment with the rice diet, sup- 
plemented by vitamins and iron, the patient 
improved so much that digitalis, the only 
medication that had been continued, could 
be stopped. In nime more weeks, during 
which the patient was given no treatment 
except the rice diet, vitamins A, B, C, and 
D, folic acid, and iron, all signs and symp- 
toms of cardiac failure disappeared. 
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SULFATE AND PHOSPHATE 
EXCRETION IN URINE OF PATIENTS 
ON RICE DIET* 


By Watter Kempner, M.D. 


ASSOCIATE PROFESSOR OF MEDICINE 


Joun M. Lezsgesne, BarBarA NeEwsorc, and CHarLes F. WuHiIckErt 
DURHAM, NORTH CAROLINA 


(From the Departnent of Medicine, Duke University School of Medicine) 


THE course of renal and hyperten- 
sive vascular diseases has been modi- 
fied by the use of a diet consisting of 
rice, fruit, and sugar.>-°78 Ninety-five 
per cent of the caloric intake is fur- 
nished by carbohydrate; in 2000 calories 
there are about 20 gm. of protein and 
not more than 5 gm. of fat, 0.2 gm. of 
chloride, and 0.15 gm. of sodium. On 
this regime the nitrogen equilibrium is 
maintained, and the patient can be 
made to gain weight if the caloric in- 
take is raised. 


with hypertensive vascular disease without 
evidence of renal failure. The diet of many 
of the patients had been restricted before the 
rice diet was started. The daily urinary excre- 
tion of total sulfate and of inorganic sulfate 
was determined in 14 patients (10 men and 4 
women) who had followed the rice diet for 
periods of 80 to 46 days (average 36 days). 
The urinary inorganic phosphate was meas- 
ured in 17 patients (18 men and 4 women) 
who had followed the diet for 14 to 59 days 
(average 34 days). 

The results are summarized in Ta- 
ble 1. 


The inorganic sulfate excretion in all 


Taare l.—Errect of Rics Dret on Sunrate ano Inoncanic Prospnare EXcartion m Using of Pa- 
TIENTS WITH HYPERTENSIVE Vascucan Dsskase 


Before 
Total Sulfate (mg S$ in 24 hrs.) 761-472 
Inorganic Sulfate (mg S$ in 24 hrs.) 547-362 
Ethereal Sulfate (mg S in 24 ivs.) 328— 52 
Inorganic Phosphate {mg F in 24 hrs.) 1055-501 


Quantitative data on all aspects of 
metabolism are needed to determine 
the factors responsible for the favorable 
effect of the rice diet on the course of 
hypertensive and renal diseases. This 
paper summarizes the changes in uri- 
nary phosphate and sulfate excretion 
which occur on the rice diet. 

Procedure. The sulfate and phosphate were 
measured in each of 8 successive 24 hour 
urine collections, The sulfates were deter- 
mined by the benzidine method of Rosen- 
heimer and Drummond as modified by Hoff- 
man and Osgood.* The inorganic phosphate 
P was determined with a photo-electric colori- 
meter according to the phosphomolybdate 
method of Fiske and SubbaRow.2 

The studies were carried out on patients 


Range Average 
After Before After 
Rice Diet Rice Diet 
254-58 592 126 
185-46 452 81 
115~15 140 45 
435-170 761 289 


14 patients showed a decrease ranging 
from 68 to 92% {average 82%). The 
ethereal sulfate excretion increased in 
2 patients and fell in 12. For the 14 
patients the average decrease was 56%. 
The total sulfate excretion in all 14 
patients showed a decrease ranging 
from 58 to 91% (average 79%). The 
ratios of inorganic sulfate to total sul- 
fate ranged from 0.56 to 0.90, average, 
0.77, before the diet, and from 0.41 to 
0.81, average 0.65, after the diet. 

The inorganic phosphate excretion in 
all 17 patients fell from 40 to 75%, 
with an average fall of 62%. 

In Table 2, the lowest amounts of 


® This work was supported by a grant from the Life Insurance Medical Research Fund. 
+ Students in the Schools of Medicine of Duke University, Johns Hopkins University, and the University 


of North Carolina, respectively. 
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sulfate and phosphate in a single 24 
hour urine collection in this group of 
patients are recorded and compared 
with the amounts excreted on an egg- 
miJk diet, a starch-cream diet and in 
fasting. 

Discussion. The data are of value 
for two reasons. First, they demon- 
strate that the kidney is called upon 
to excrete much less phosphate and sul- 
fate when a patient is on the rice diet 
than when he is on a regular diet or 
while fasting. What this means in 
terms of renal work is not known. Ob- 
servations are needed on patients with 
hypertensive disease on a rice diet with 
added phosphate and sulfate. Second- 
ly, these data serve as a rough check 


on the data previously reported on ni- 
trogen equilibrium.® The patients had a 
daily protein intake of 20-25 gm. But 
they could not have been breaking 
down appreciable amounts of body pro- 
tein because of the low excretion of ni- 
trogen, phosphates, and sulfates as com- 
pared to that of fasting individuals. 
Summary. The average amount of 
inorganic sulfate Seed in the urine 
of 14 patients on the rice diet was about 
90% lower than that of persons on a 
normal diet; the average amount of 
ethereal sulfate was about 45% lower, 
that of total sulfate was about 85% 
lower. The average amount of inor- 
ganic phosphate was about 70% lower 
than that of persons on a normal diet. 


Tapre 2.-MAXIMAL-MINIMAL Unovarny SuLFaATe AnD PHosrpsaTe Excretion on Eoco-Mmx Durr, 
Starnceu-Cagam Diet, Fast ann Rice Dretr 


Egg-Milk Diet® Starch-Cream Diet® Fasting$ Rice Diet 
{120 gm. of protein) (8 gm. of protein) {10th day) (20-25 gm. of 
protein} 

Highest Values Lowest Values Lowest Values 
Total Sulfate (mg S$ in 24 hrs.) 1315} 194f S79} 50 
Inorganic Sulfate (mg $ in 24 hrs.) 1252 168 25 
Ethereal Sulfate (mg § in 24 hrs.) 76 24 2 
{Inorganic Phosphate (mg P in 24 hrs.) 16133 2763 709! 117 


© According to Folin? 

§$ According to Benedict! 

# Calculated as 90% of Total Sulfur. 

t Calculated as 90% of Total Phosphorus 
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Rice Diet in Malignant Hypertension 
A Case History * 


WALTER KEMPNER, m.v., ERNST PESGHEL, m.v., 
AND HELEN STARKE, mvp. 


DurHAM, NorTH CAROLINA 


r “\HE HISTORY of a patient with hypertensive 
vascular disease is given. The hypertension 
was picked up during a routine examination 

and remained benign for five years thereafter. A ma- 

lignant phase began without apparent cause. The 
picture was complicated by the fact that the patient 
also had bronchial asthma and intestinal disturbances. 

During the benign phase the treatment consisted of 
sedatives, weight reduction and restriction of smoking. 
After the malignant phase had begun, the patient was 
advised to have a sympathectomy immediately. He 
decided to postpone the operation and to make a 
therapeutic trial of the rice diet first. This probably 
was the correct form of treatment in his case, but the 
following report will show some of the difficulties + 
involved in this diet, and also that serious dangers 
may result if these difficulties are not dealt with cor- 
rectly. 

The patient (Duke unit number C-20124), a 45- 
year-old business man from New York, entered the 
clinic October 27, 1947, with the chief complaints of 
shortness of breath and visual impairment. 

The father died, age 64, of coronary occlusion. The 
mother died, age 52, of diabetes mellitus. One brother 
has had “rheumatism” since the age of 20. 

The patient had been married for five years. The 
wife was in good health. There had been no preg- 
nancies. 


*From the Department of Medicine, Duke University School 
of Medicine, Durham, North Carolina. This work was supported 
by grants from the Anna H. Hanes Research Fund, The Life In- 
surance Medical Research Fund, and the United States Public 
Health Service, 

+Dr. Henry Schroeder, George Washington University, St. 
Louis, reported in the American Journal of Medicine (April 
1948) that the rice diet had caused him to lose one of the six 

atients on whom he tried it, He repeats what we emphasized 
in previous papers1-8 that the rice diet should only be given 
“under conditions in which the patient can be carefully watched 
and plasma chloride levels followed.” But, unfortunately, in 
his case, Dr. Schroeder had not determined the plasma chloride 
level, nor the CO, combining power, nor the sodium concentra- 
tion in the serum, nor the ium and chloride concentrations 
in the urine until “the patient became drowsy, disoriented and 
developed nitrogen retention and diminished urine volume." 
(These determinations had not been made before the start of 
the rice diet either.) When shortly before the death of the pa- 
tient they finally were made, the chloride was 69 mEq. and the 
sodium 118.4 mEq. per liter of serum. 


556 


The past history was uneventful: the patient was 
always healthy except for measles in childhood. He 
had a tonsillectomy and adenoidectomy at 6 and again 
at 37 when the uvula was clipped. A nasal polyp was 
removed in January 1947. There were no other op- 
erations nor injuries. 

The review of systems was negative, except for some 
acne in adolescence and rhinitis with sneezing and 
watery discharge “when exposed to draught.” The 
weight averaged 167 1b.; the maximum was 174 lb. 

Before March, 1947, the patient had smoked 50 ciga- 
rettes a day. He has not smoked since. Years ago 
he drank alcohol in moderate amounts. For the past 
five years, however, he has taken alcohol only infre- 
quently. On three occasions when he drank some 
whiskey he had sneezing, watery nasal discharge and 
coughing. 

The blood pressure had been checked occasionally; 
it was always satisfactory until 1941. In 1930, it was 
130/80, in 1932 110/85, in 1937 115/85 and in 1941 
145/80. The present illness began in 1942 (Fig. 1). 
The patient, then 40 years of age, learned during a 
routine checkup by his physician that his blood pres- 
sure was elevated. He was advised to lose weight and 
to cut down on smoking. A few weeks later he was 
told the blood pressure was normal. In 1943, he do- 
nated blood to the Red Cross. Six months later when 
he tried to donate blood again “he was turned down 
because his blood pressure was too high.” He con- 
sulted another physician and was put on a weight re- 
duction program and given a sedative. On December 
15, 1946, he consulted a third physician because of an 
“upper respiratory infection.” He had been having 
periods of orthopnea apparently related to coughing. 
The blood pressure was 170/108. A diagnosis of essen- 
tial hypertension was made, Nasal polyps were found 
and, one month later, removed. Following the polyp- 
ectomy the patient continued to have upper respira- 
tory infections which never subsided completely. He 
also had “grippe” during this time. Since then, he 
has had marked paroxysms of coughing which have 
persisted. Otherwise he felt very well, worked regu- 
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larly and played golf. The asthmatic attacks were 
treated with cough medicines containing codeine and 
ammonium chloride. He saw his doctor every few 
weeks. His blood pressure readings were: May 23, 
1947, 200/130; July 3, 1947, 175/125; September 22, 
1947, 180/140. 

Since the end of September, 1947, the patient has 
had severe coughing spefls and dyspnea almost every 
morning and on walking short distances. In the early 
part of October he had an excruciating headache last- 
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Fig, 1. Blood pressure (systolic and diastolic), 
1930 to October, 1947. 


ing more than 12 hours. On the same day he noticed 
blurring of vision. Because his vision gradually be- 
came worse in the next few days he consulted an oph- 
thalmologist, who found a severe hypertensive retinop- 
athy with papilledema, hemorrhages and exudates. 
The patient was sent to a consultant internist, who 
found the blood pressure to be 202/144 and who told 
him that immediate sympathectomy would be his only 
chance and referred him to a surgeon. From October 
19 to 26 the patient was on the surgical service in the 
New York Hospital. Here his physicians reported that 
“the examination in the hospital revealed a blood 
pressure averaging 210~-190/150-130. The heart was 
within normai limits in size and configuration. The 
electrocardiogram showed depression of the RT seg- 
ments, diphasic QRS complexes, absence of left axis 
deviation, which in the presence of hypertension sug- 
gests a counterbalancing pulmonary lesion. The eye- 
grounds showed hemorrhages and papilledema. In- 
travenous pyelogram was normal; urine was free of 
albumin and casts. Blood counts were normal. 
Blood urea nitrogen was 14 mg. Urine dilution was 
1,002 and concentration 1,016. Total PSP output 
was 63 per cent. Because of his chronic cough the 


sputum was investigated and found to be unremark- 
able and the lungs showed only slight apical scarring 
on x-ray.”” The day before the sympathectomy was to 
take place, the patient decided to postpone the op- 
eration and to make a therapeutic trial with the rice 
diet. 

When he entered the clinic of Duke Hospital on 
October 27, he appeared ill, dyspneic and orthopneic. 
He was five feet eight inches tall; his weight was 150 
Ib. The blood pressure was 210/140. The skin was 
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Fic. 2. Blood pressure before and after treatment. 


clear, but there were a number of small (acne) scars 
over the back. There was no edema. Skeletal: there 
was an increase in lumbar lordosis and some kyphosis 
of the dorsal spine. There was no glandular enlarge- 
ment. Eyes: pupils were round, regular and equal 
and reacted well to light and on accommodation. 
Extraocular movements were normal. There was bi- 
lateral arcus senilis. Both fundi (Fig. 6) showed 
marked papilledema and peripapillary edema, The 
veins were engorged and tortuous. Arteriovenous 
compression was marked. In both eyes there were 
fresh hemorrhages and cottony exudates and streaks 
of hard exudate between disc and macula pointing to 
the macula. Ears: drums and canals were nermal. 
Nose: mucous membranes were pale. There was a 
small polyp posteriorly on the left with discharge 
around it. Nasopharynx was clean with normal ap- 
pearing eustachian cushions. Sinuses were dark to 
transillumination. The teeth were in good repair. 
The tongue showed no atrophy or redness. The 
tonsils were out. Thorax: the chest showed limita- 
tion of Jateral expansion. The circumference at the 
fourth costal cartilage was 90 cm. on expiration and 
93 cm. on inspiration. The diaphragms were low and 
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Fic. 3. Urine chierkde, serum chloride and blood pressure. 
descended $.5 cm, Expiration was prolonged, and 
throughout both lung fields anteriorly and poste- 
riorly there were numerous coarse wheezes and groans 
and musical niles after coughing, The heart apex 
was 1.5 on. bevond the midclavicular line in che filth 
interspace. “The rate was about 4), The chythm was 
regular, “The sounds were very loud; there waa no 
murmur. Abdomen: the liver was felt slightly below 
the costal margin, The spleen was not palpable. 
There was no tenderness in either kidney region, 
External hemorrhoids were present, The neurologic 
hndings were normal. 

Xoray: The heart size was within normal limits (Fig. 
5); the lungs were clear; the sinuses showed generalized 
infection except for the left antrum; the kidneys ap- 
peared to be of normal size; the liver was rather low. 
The electrocardiogram showed normal sinus rhythm, 
na axis deviation. Rate was 100, P-R interval 0.16 
second, QRS interval 0,10 second, Slurred ORS |, 
2,3. Small QO 2, 5 present. T 1 low upright, T 2,5 
upright. Precordial lead normal. 

The hemoglobin was 1$.5 Gm. The white blood 
cell count was 12,900. The differential count showed: 
PMN segmented 54, eosinophils 18, basophils 1, mono- 
cytes 8, large lymphocytes 4, small lymphocytes 15. 
Serologic tests for syphilis were negative, “The NPN 
was 30 mg. per 100 ce. of blowd; the urea nitragen 
9.0 mg., the urea ratio was $0, The sugar was 101 mg. 
per [iO cc. of blood. The chloride was 100.5 mEq. per 
liter of serum. The cholesterol was 230 mg. per MM) 
cc. of serum. The total proteins were 8.5 Gm. per 
100 cc. of plasma. The urine had an acid reaction. 
The specie gravity was 1.022. ‘There was no sugar 
present. There was 0.2 Gm. of protein per liter. 
There were occasional white cells in the sediment. 
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The PSP test showed a total excretion of 48 per cent 
in two hours. 

The impression was that the patient had bronchial 
asthma and sinusitis and malignant hypertension with 
severe vascular retinopathy and diminished renal re- 
SeTVE. 

In view of the severe retinopathy the rice diet was 
started immediately, The patient took the diet very 
well and did not complain about its unpleasant taste. 
There was no pain in head or eyes but the asthma 
caused a preat deal of discomfort. 

The patient was started on breathing exercises and 
received the following medication: October 27 
through November 1, 0.2 Gm. of sodium amytal ev- 
ery night; November § through November 15, 100,000 
units of re daily; November 4 through No 
vember 27, 1-3 (average 2) “asthma capsules" daily, 
each euuhics 1M mg. of aminophyllin, 16 mg, of 
ephedrin and 16 mg. of phenobarbital, During De- 
cember and January the asthma became very mild. 

The bleod pressure decreased rapidly (Fig. %). Af 
ter one week of the rice dict ic was 160/118, after two 
weeks 150/99, after three weeks 118/90, after six weeks 
118/88, and after nine weeks 100/74. In these nine 
weeks the patient had lost nine pounds, He was feel- 
ing all right. “The retinopathy had improved. 

The patient tolerated the rice well, but developed 
a diarrhea probably from the fruit. 

On January 7 the blood pressure was 102/78. The 
hemoglobin was 149 Gm. The white blood cell 
count was 6,000, The NPN was 56 mg. per 100 cc. 
of blood; the urea nitrogen 40.2 mg.; the urea ratio 
was 72, “The sugar was 100 mg. per 100 cc. of blood. 
The chloride was 103.9 mEq. per liter of serum. The 
cholesterol was 205 mg. per 100 oc. of serum. The 
total proteins were 7.9 Gm. per 100 ce of plasma, 
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The urine had an alkaline reaction. The specific 
gravity was 1.011. There was mo sugar present, 
There was 0.14 Gm, of protein per liter, ‘The mi- 
croscopic examination was negative excepe for occa- 
sional white cells. 

The diarrhea became more severe and the patient 
felt weak, On January 14 the blood pressure was 
102/80; the NPN was 72 mg. per HOO cc. of blood; 
the chloride was 71.1 mEq. per liver of serum. ([Be- 
cause of the considerable chamge in the blood chem: 


E.S. (m.,45) 


lO-29-47 


For. 5. 


istry, the determinations were checked.) The patient 
was urged Lo remain im town, but because of am ime 
portant business appointment he had to return home. 

From January 14 the patient received each day in 
addition to the basic rice dict a small piece of tomato; 
from January 17 two small tomatoes and one stalk of 
celery; on January 28 a small potato was added. 

A few days lawer, because the diarrhea persisted, the 
fruit juices were replaced by tea, and bismuth sub- 
nitrate was given. This apparently stopped the diar- 
rhea, but the patient felt so weak that he had to stay 
in bed most of the day, The weakness became ex- 
treme when the patient stood up and he was finally 
unable to stand even long enough to dress himself. 
A generalized pruritus developed, The blood pres- 
sure during this time was about 85/65 (lying). 


On February 10, the patient returned to Durham. 
The blood pressure was 84/62 while lying and 60/30 
while standing. “The temperature was 37° C. The 
pulse on admission was 120 (ome day later it was BB). 
The weight was 133 lb. fan 8 lb. weight loss in che 
past six weeks), The hemoglobin was 12 Gm, The 
white blood cell count was 9500. The NPN was 156 
me. por MM cc. of blood, the urea nitrogen 120.5 me.; 
the urea ratio was 83.5 The chloride was 79.3 mEq. 
per 1 ce. of serum. The choleserol was 240 mg. 


Civest films. 


per IM cc. of serum. The caleitins was 9.8 mg. ame 
the phosphorus 5.6 mg. per 100 cc, of serum. The 
total proteins were 7.1 Gm. per 10 oc. of plasma. 
The A/G ratio was 14. The CO, combining power 
was 55 volunees per 100 cc. of plasma, 

‘The patient was given a diet consisting of rice, sugar 
and tea, supplemented during the first week by nine 
slices of woase (ordinary bread) daily; during the sec- 
ond week the diet was supplemented by six slices of 
toast, four ounces of chicken, two tomatoes and twa 
potatoes daily. During the third week the same diet 
was continued with the exception that the toast was 
no longer given. 

On February 11, the patient received | mg. of des- 
oxyoortionsterone, and on February 12, 2 mg. of des- 
oxycorticosterone without appreciable change in blood 
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presure. A zinc oxide and calamine liniment was 
used for the pruritus and a total of 5 meg. of Bena- 
dryl was given from February 10 to 12. 

The patient rapidly began to feel better and after 
about 8 to 10 days he was able to be up and around 
without difculty, It took him about three weeks to 
recover from this episode completely, The blood pires- 
sure (lying) which had averaged 84,00 during the 
week of February 10 to 16 averaged in the following 
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weeks 104/74, 110/77, 111/80. “The serum chboriches 
rae, and the NPN decreased. 

In the beginning of March the patient again suf- 
fered from severe bronchial asthma. The amount of 
sputum which he brought up each day was about 250 
cc, The attacks were relieved by breathing exercises 
and by two to four of the “asthma capsules” daily. 
The amount of sputum, however, remained between 


10 and 290 cc, each day until the end of April. In 
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the differential white count there was § and & per 
cent of eosinophils on March 4 and 16. (There had 
been IB per cent when the patient was first seen, Oc- 
tober 29, and 13 per cent on December 19. On April 
20 there was 25 per cent.) Skin tests did not show 
any pesitive allerpy reaction, 

The excretion of sputum with its high concentra- 
tion of chloride probably affected the chloride con- 
centration of the serum and the urinary chloride ex- 
cretion considerably, The concentration of the spu- 
tum chhoride determined on 18 consecutive days was 
63.2-102.6 mEq., average 79.7 mEq. per 1,000 ce. 

The urine chloride corresponds to the chloride in- 
take, unless there is am extraordinary chloride loss 
“to the outside or the inside.” “The chloride concen- 
tration in the sputum docs not vary with the urine 
chloride and does not correspond to the chloride in- 
take (Table 1}. 

A patient who for six weeks or more has been fol- 
lowing the strict rice diet without any additions usu- 
ally excretes 1.7-3.4 mEq. of chloride per 1,000 ce. of 
urine; about 2.6 mEg. per day. 


TanLe 1.—Jndependenes of Spates Cilorade Excretion af 
CAterrae Intake and of Urinary Chloris Excretion 


LiRINE: SPuTun 
CHL OES. Caan ies 
Anorrmoes To (mEq. (mEq. (mEq. (mEq. 
Basic Race per I per per 
Darr Caer 1,000 1,000 | 
(1948) (per day) ec.) bre ec.) hire. 
oa 
S53 ha 
pis 
a 5 5 
a Pas 
April 7 £ i 5 3 thé 1. 
4H #1 45 3 0.7 ia 
5 & i 5 5 14 1.4 
mo” & WM & 4 al 53 o7.1 | (15.5 
ii #5 3 4.1 5.1 Thi | o13.5 
a 060Ok 6 6 ce ee be 52.0 
13. 8 1 4 3 7.2 Lt 80.3 247 
14 8 10 5 4 12600 2 790 195 
if 8 1 5 3 28.3 453 M42 VT 
16 8 wm 45 4 44 aaa 64,2 104 
ij 8 10 5 2 A54+ 530+ 783 102 
1 68 105 MB 73.5 «140 
14 # wf 1 ce 54,0 79.0 16 
fal & 10 16.6 a TL.& 10.8 
| 4 10 Til Vit 76.4 14.6 
22 B 10 i | 14.5 45.1 13.5 
2 a 10 a9 8.4 Ta5 Ik 
| & 10 6.2 9.2 Lt) ra | 
z5 & 10 41 5. 735 3.9 
26 # 10 41 7.1 B65 14.7 
if # 10 21 36 102.5 Té.4 
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The urine chloride concentration of this patient 
fell below this level and remained so even when his 
diet was supplemented to contain more than three 
times as much chloride as the basic diet. The average 
figures for the chloride excretion in the urine during 
successive weeks on the diet are given in Table 2. 

Table 3 and Figure § show serum and urine chlo- 
ride concentrations together with the blood pressure 
values. It is evident that there is not a simple rela- 
tionship between blow pressure and serum chloride 
Jewel. 


Taste, 2,— fet af Diet an Cileride Fcretion in Urter 
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Apontoss To Basic per per 
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Tasre 3.—Relattonship of Serum Chloride and Urine Chloride 
to Blood Pressure 


SERUM URINE 
Croripg CHLORIDE 
(mEq. Bioop (mEq. 
Dare per 1,000 cc.) Pressure per 1,000 cc.) 

Oct. 27, 1947 100.5 210/140 
Jan. 14, 1948 71.1 102/80 1.0 
Feb. 10, 1948 79.3 84/62 457 
Feb. 17, 1948 88.9 90/68 1.0 
Feb, 24, 1948 93.0 108/82 4.8 
Mar. 4, 1948 97.8 108/78 2.0 
Mar. 16, 1948 95.0 108/80 1.0 
April 2, 1948 93.0 122/84 0.5 
April 20, 1948 108.0 136/92 16,6 
June 17, 1948 82.7 114/80 4.1 
Sept. 28, 1948 100.0 120/82 5.1 


At the time when treatment with the rice diet was 
started, the blood pressure was 210/140, the serum 
chloride was 100.5 mEq. per liter. After five months 
of treatment the blood pressure was 108/78, the serum 
chloride 97.8 mEg. When after six months of treat- 
ment the sodium chloride intake was increased so 
much that the serum chloride went up to 108.0 mEq,, 
the blood pressure rose to 136/92. 

During the periods in which the serum chloride con- 
centration was below 85 m&q., there still were con- 
siderable variations in the blood pressure levels. In 
the fourth month of treatment when the serum chlo- 
ride was 79.3-78.6 mEq., the blood pressure fell to 
84/62 (lying) with a hypotension of 60/30 on stand- 
ing. However, one month previously when the serum 
chloride had been 71.1—-72.5 mEq., the blood pressure 
was 102/80, and four months later, with a serum chlo- 
ride concentration of 82.7 it was 114/80. 

The relationship between serum chloride and NPN 
is obvious (Table 4 and Fig. 4). It is, however, not a 


Tas_e 4.—Relationship of Serum Chloride and NPN 


NPN Urea N CHLORIDE 

(mg. per (mg. per (mEq. per 

160 cc. 100 cc. 1,000 cc, 

Date blood) blood) of serum) 
Oct. 27, 1947 30 9.0 100.5 
Jan. 15, 1948 87 50.0 72.5 
Feb. 10, 1948 156 130.3 79.3 
April 20, 1948 28 10.7 108.0 
June 17, 1948 35 14.7 82.7 
Sept. 28, 1948 38 16.2 100.0 


simple relationship either. In the fourth month of 
treatment when the serum chloride was 78.6-79.3 
mEq., the NPN was 156. One month previously when 
the serum chloride had been 71.1~72.5, the NPN was 
72-87, and four months later when the serum chloride 
was 82.7, the NPN was 35, 
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Table 5 shows the concentration of the total non- 
protein nitrogen, the urea nitrogen and nonurea ni- 
trogen in the blood. It is obvious that the increase 
in the total nonprotein nitrogen was for the greatest 
part due to the increase of the urea nitrogen fraction. 

The patient returned home at the end of April. 
His diet consisted of rice, sugar, ten ounces of leafy 
vegetables, and 114 potatoes daily, and smal! amounts 
of nuts, dates and avocados. He was allowed tea and 
water ad libitum. He felt well except for mild attacks 
of bronchial asthma for which he continued to take 
one or two aminophyllin suppositories and two to 
four “asthma capsules.” Urine chlorides and blood 
pressure were determined daily. The urine chlorides 
ranged from 0.9 to 3.1 mEq. per 1,000 cc., the average 
was 1.5 mEg. per 1,000 cc. with a total excretion of 
1.4 to 7.6 (average 3.1) mEq. per 24 hours. The blood 
pressure ranged from 130-100/96-76, the average was 
116/87. 


Taste 5.—Urea and Nonurea Fraction in Blood NPN 


Nonures 
DaTE NPN Urea N NPN 
(mg. N per 100 cc. blood) 
Oct. 27, 1947 30 9 21 
Jan. 7, 1948 56 40.2 15.8 
Jan. 15, 1948 87 50.0 37.0 
Feb, 10, 1948 156 130.3 25.7 
Feb, 12, 1948 138 108.2 29,8 
Feb. 24, 1948 64 33.2 30.8 
Mar. 16, 1948 45 25.6 19.4 
April 20, 1948 28 10.7 17.3 
June #7, 1948 35 14.7 20.3 
Sept. 2, 1948 38 16,9 21.1 


When the patient returned to the clinic on June 17, 
he looked and felt well. The blood pressure was 
114/80. The vision was good. The papilledema had 
cleared up completely. The hemorrhages and cottony 
exudates had disappeared, The previously tortuous 
and engorged veins had straightened out and were 
smaller in caliber. There were still a few small spots 
of hard exudate to be seen between disc and macula. 
The heart was normal in size as in April (Fig. 5). 
The rhythm was regular. The sounds were normal; 
there were no murmurs. The lungs were clear ex- 
cept for some musical rales, especially in the left base. 
The BMR was — 15 per cent. The hemoglobin was 
14.6 Gm, The white blood cell count was 9,800. The 
NPN was 35 mg. per 100 cc. of blood. The urea N 
was 14.7 mg. per 100 cc. of blood; the urea ratio was 
42 per cent. The sugar was 108 mg. per 100 cc, of 
blood. The chloride was 82.7 mEq. per 1,000 cc. of 
serum. ‘The cholesterol was 190 mg. per 100 cc. of 
serum. The calcium was 10.3 and the phosphorus 4.4 
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mg. per 100 cc. of serum. The total protein was 7.7 
Gm. per 100 cc. of plasma. 

The diet was further increased to include 2 oz. of 
meat, 2 oz. of peas, beans or corn and 14 02. of vege- 
table oil daily. During the next two months the 
amounts of meat, vegetables, and vegetable oil were 
increased slightly and three to nine slices of toast, 
1% oz. of butter and 2 oz. of oatmeal daily were added. 

Starting in July the patient again had frequent and 
severe asthmatic attacks. In spite of the asthmatic at- 
tacks and the increase in the diet with consequent rise 
of serum chloride to 106.8 mEq. per liter, the blood 
pressure has remained normal (average, September 28— 


Amer, Prac. 
May 1949 


October 12, 1948: 119/81 mm. Hg). The NPN is 38 
mg. per 100 cc. of blood, the urea N 16.2 mg., the urea 
ratio 42.4. The retinopathy has disappeared (Fig. 6), 
and there is no longer any evidence of vascular disease. 
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TREATMENT OF HEART AND KIDNEY DISEASE 
AND OF HYPERTENSIVE AND ARTERIO- 
SCLEROTIC VASCULAR DISEASE 
WITH THE RICE DIET * 


By Wavter Kempner, M.D., Durham, N. C.+ 


THE treatment of heart and kidney disease and of hypertensive and 
arteriosclerotic vascular disease with the rice diet is either ineffective or 
dangerous, unless it is done under rigidly controlled conditions. Ineffective, 
because small or “minimal” additions to the diet may spoil the entire thera- 
peutic result; dangerous, because a strict observance of the diet may lead to 
a deficiency of vitally important elements unless care is taken that the equi- 
librium between intake and loss of these substances is maintained. For both 
reasons, therefore, continuous supervision, over a long period of time, in- 
cluding constant checks of blood and urine chemistry, is essential. 

Rigidly controlled conditions are likewise indispensable for the evaluation 
of the therapeutic results. Claims of positive or negative results based on 
nothing but blood pressure readings for four to eight weeks before and after 
treatment and not substantiated by heart films, electrocardiograms, eye- 
ground photographs and chemical findings do not contribute much to the 
solution of this problem. 

The same authors who a few years ago insisted that the restriction of 
salt, protein or fat is unwarranted in the treatment of hypertensive and 
arteriosclerotic vascular disease, now admit the importance of these dietary 
restrictions. No matter what the value of the restriction of sodium or of 
chloride or of protein or of cholesterol may be, the fact is: The rice diet con- 
tains less sodium and less chloride than any other diet which has been de- 
vised to reduce the sodium and chloride intake. It contains less protein 
than any other diet which has been devised to reduce the protein intake. It 
contains less cholesterol and other fat than any other diet which has been 
devised to reduce the cholesterol and fat intake. 

The rice diet contains in 2,000 calories less than 5 gm. of fat and about 
20 gm. of protein derived from rice and fruit and less than 200 mg. of 
chloride and 150 mg. of sodium. This does not mean that the patient’s 
caloric intake is restricted to 2,000 calories; it varies according to whether 
weight gain or weight loss, protein increase or protein decrease is desirable 
in the individual patient. 

*Read at the Thirtieth Annual Session, American College of Physicians, New York, 
N. Y., March 30, 1949, 

From the Department of Medicine, Duke University School of Medicine. 


7 This work was supported by grants from the A. H. Hanes Research Fund, the Life 
Insurance Medical Research Fund, and the U. S. Public Health Service. 
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Figure 1 shows a comparison of the most important constituents of the 
urine on a normal diet and after at least two months on the rice diet. The 
total nitrogen content has decreased from 15.0 gm. to 2.3 gm.; the urea 
nitrogen from 12.0 gm. to 1.1 gm.; the uric acid nitrogen from 0.3 gm. to 
0.08 gm.; the total creatine nitrogen from 0.6 gm. to 0.4 gm.; the ammonia 
nitrogen from 0.6 gm. to 0.1 gm.; the sodium from 4.0 gm. to 0.01 gm. 
The potassium has increased from 2.0 gm. to 3.0 gm. The chloride has 
decreased from 7.0 gm. to 0.1 gm.; the inorganic phosphate from 1.0 gm. 


URINARY EXCRETION (GM. 'IN 24 HR} ON NORMAL” DIET AND ON 
RICE OIET (FOR 2 MONTHS OR MORE} 


Uric | Totot |Ammo- 
ocid N creat. Ninio N | Na 
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RICE DIET 
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to 0.3 gm.; the total sulfate from 0.80 gm. to 0.13 gm.; the inorganic sulfate 
from 0.72 gm. to 0,08 gm.; the ethereal sulfate from 0.08 gm. to 0.05 gm. 

The figures show that the marked decrease in the intake of nitrogen, 
sodium, chloride, sulfate, etc., on the strict rice diet, is followed by a marked 
decrease in the excretion of these substances by the kidney. Any deviation 
from these figures—except in rare cases—indicates that this particular diet 
has not been followed strictly for any length of time, and also in what way— 
either deliberately or unintentionally—it has been changed. 

A small amount of nitrogen is also excreted through the bowels; a com- 
parison of the daily nitrogen intake with the daily nitrogen output by stool 
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and urine shows that the nitrogen equilibrium on the rice diet can easily be 
maintained (table 1). 

There are other indications that, because of the protein sparing action of 
the carbohydrates, the protein part of the rice diet is adequate and that there 
is no lack of essential amino acids; e.g., the fact that the production of hemo- 
globin is normal and that anemia does not develop. Also the fact that blood 
urea and non-protein nitrogen decrease on the rice diet whereas in starvation 
and in protein deficiency the body uses its own protein and the non-protein 
nitrogen and the urea nitrogen in the blood increase. 

Other differences between starvation and the rice diet are: in starvation, 
the serum calcium is decreased, on the rice diet unchanged. In starvation, 
the plasma protein and the A/G ratio are decreased, on the rice diet un- 
changed or, if low before, often become normal. In starvation, the blood 
sugar is decreased, on the rice diet unchanged. In starvation, the carbohy- 
drate tolerance is decreased, on the rice diet increased. In starvation, the 
serum phospholipids are increased, on the rice diet decreased. In starvation, 
the COz combining power is decreased, on the rice diet increased. In star- 


TasLe I 
Nitrogen Balance After 60 Days on Rice Diet, gm.N in 24 hrs. 
(Averages of 4 consecutive days) 
Intake Output Balance 


urine stool 
2.61 1.81 
w.c, 


m., 59 4.66 4.42 +0.24 


vation, the blood volume remains unchanged or—~in relation to body weight 
— increases; on the rice diet, according to Murphy’s determinations, it de- 
creases. In starvation, the interstitial fluid remains unchanged or increases; 
on the rice diet it decreases. (N. B., there is no simple relationship be- 
tween volume changes and clinical course.) In starvation, the excretion of 
total creatine bodies in the urine is unchanged; on the rice diet it is decreased. 
In starvation, the excretion of creatine, ammonia and organic acids is in- 
creased, on the rice diet decreased. In starvation, the excretion of total 
sulfate and inorganic phosphate is decreased, on the rice diet markedly 
decreased (table 2). 

In 490 patients with hypertensive vascular disease and an initial non- 
protein nitrogen of 20 to 45 mg. per 100 c.c. of blood, there was an average 
decrease of the non-protein nitrogen from 33 to 28 mg. per 100 c.c. of blood 
after an average period of 98 days. There was an average decrease of the 
urea nitrogen from 14 to 8 mg. (table 3}. These figures are also interest- 
ing in another connection: a decreased salt intake in the diet with ensuing 
hypochloremia is usually followed by an increase in the blood urea nitrogen, 
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TABLE IT 
Chemica! Differences between Starvation and Rice Diet 


Starvation Rice Diet 
Blood (or serum} 
Hemogtobin, RBC Decreased Unchanged 
Calcium Decreased Unchanged 
Total protein Decreased Unchanged 
(returned to normal 
if decreased before) 
A:G ratio Decreased Unchanged 
NPN Increased Decreased 
Urea N Increased Decreased 
Sugar Decreased Unchanged 
Carbohydrate tolerance Decreased Increased 
Phospholipid Increased Decreased 
Alkali Reserve Decreased Increased 
Blood volume Unchanged Decreased 
Interstitial fluid Unchanged or increased Decreased 
y itrogen balance Negative In equilibrium 
rine 
Total nitrogen Decreased Markedly decreased 
Urea N Decreased Markediy decreased 
Creatinine + creatine Unchanged Decreased 
Creatine Increased Decreased 
Ammonia N Increased Decreased 
Organic acids Increased Decreased 
Total sulfate Decreased Markedly decreased 
Inorganic phosphate Decreased Markedly decreased 


and consequentiy by an increase in the total non-protein nitrogen. On the 
rice diet the salt is limited and the serum chlorides do decrease to a lower 
level. However, the restriction of the protein in the diet outweighs the 
effect of salt restriction and usually protects against the azotemia. 

It might, perhaps, be well to talk Jess about the quantity of protein. The 
important thing is not how much protein is eaten, but how much of what kind 
of protein. There is actually no such thing as “protein.” Proteins differ 
from each other in regard both to the type and the relative proportions of 
the various amino acids of which they are composed. They also differ in 
regard to rate and degree of assimilation. These differences as far as the 
patient is concerned are indicated by what is termed the biological value of 


TaB_e II] 


Average NPN and Urea-N of 490 Patients with Hypertensive Vascular Disease 
{Initial NPN 20 to 45 mg. per 100 c.c. Blood) 


After 
Before 98 (Average) 
Days of 
Rice Diet 
NPN (mg./100 c.c. Blood) 33 28 


Urea-N (mg./100 c.c. Blood) 14 8 
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various proteins. It is of no advantage to the patient to receive a large 
amount of protein with a low biological value which cannot be properly 
utilized. Moreover, certain patients should use protein only for essential 
purposes and not merely to supply calories which can just as well be supplied 
by the oxidation and fermentation of carbohydrates. 

The same considerations which apply to protein and essential amino 
acids are also valid with regard to fat and essential fatty acids. The absolute 
fat content of rice for instance is small, but the proportion of linoleic acid, 
an essential fatty acid, is high. 

One of the lipids which is supposed to have an important rdle in the de- 
velopment of vascular disease is cholesterol. A high cholesterol concen- 
tration in the serum is frequently found in arteriosclerosis, coronary artery 
disease, exudative vascular retinopathy, hypertensive vascular disease, as well 
as in diseases of the lens and vitreous body, in uncontrolled diabetes mellitus 
and in the nephrotic stage of nephritis. 


Tae IV 
Total Serum Cholesterol of 511 Patients with Hypertensive Vascular Disease 


Before After A e Period 
of Rice Diet 
Rice Diet (ays) 
148 Patients with initial concentration 
below 220 mg. per 100 c.c. serum 186 171 120 
363 Patients with initial concentration 
above 219 mg. per 100 c.c. serum 279 205 102 


An easy way to produce arteriosclerosis is by feeding cholesterol to rab- 
bits. In dogs it is not so easy. The aging process in the human species 
seems to be a change from the dog state to the rabbit state. The cholesterol 
metabolism becomes inadequate and the average serum cholesterol concen- 
tration of men of 50 is higher than that of men of 20 who have an identical 
cholesterol intake. However, if a 20 year old man has a disease which 
causes a hypercholesterolemia, the same sequelae may occur as in the 50 year 
old man. The literature describes cases of arteriosclerosis in diabetic chil- 
dren as young as one year. 

We have examined the effect of the rice diet on the total serum choles- 
terol of 511 patients with hypertensive vascular disease (table 4}. In 148 
patients (29 per cent) who started the rice diet with a normal serum 
cholesterol, the average decrease was 15 mg. per 100 c.c. of serum after an 
average period of 120 days. In 363 patients (71 per cent} who had a hyper- 
cholesterolemia before the rice diet, the average decrease was 74 mg. after 
an average period of 102 days. 

These figures show that, no matter from what fatty or non-fatty sub- 
stances the cholesterol in the body is derived, and by what mechanism a high 
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TABLE V 


Total and Free Cholesterol in Serum of 118 Patients with Hypertensive Vascular Disease 
(Initial total cholesterol 220-463 mg. in 100 c.c, serum) 


After 


Before 56 Days (Average) on 
Rice Diet 
Total cholesterol (mg. in 100 c.c. serum) 288 217 
Free cholesterol (mg. in 100 c.c. serum) 82.2 65,7 
Ratio 
Free: Total cholesterol (%) 27.8 30.5 


serum cholesterol concentration is produced, the serum cholesterol need not 
necessarily remain high, as has been assumed, but can be decreased by the 
rice diet. 

As Starke has found, both cholesterol fractions, the free and the esterified 
cholesterol,.decrease on the rice diet (table 5). One hundred and eighteen 
patients with an initial hypercholesterolemia of 220 to 463 mg. per 100 c.c. 
of serum were examined. The total cholesterol decreased in 113 of the 118 
patients. The total cholesterol did not decrease in five of the 118 patients. 
In the entire group of 118 patients, there was a decrease of the total choles- 
terol from 288 to 217 (average), of the free cholesterol from 82.2 to 65.7 
(average), of the esterified cholesterol from 205.8 to 151.3 (average). In 
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Tasre V1 


Lipid Phosphorus in Serum of 42 Patients with Hypertensive Vascular Disease 
(Mg. lipid P in 100 c.c. serum) 


After 
Before 78 Days (Average) on 
Rice Diet 
9.91 8.87 


ACIDS AND BASES IN URINE 
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Fig. 3. 
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42 patients with hypertensive vascular disease, the serum phospholipids were 
determined. There was a decrease from 9.9 to 8.9 mg. lipid phosphorus 
per 100 c.c. (table 6). 

Figure 2 shows the changes in concentration of sodium, chloride, potas- 
sium, bicarbonate, and total base in the serum of 12 patients on the rice diet. 
After an average period of 15 weeks, the serum chloride showed a definite 
decrease, the serum bicarbonate a definite increase; the serum sodium, potas- 
sium and total base remained relatively constant. 

Another change in the minera! metabolism of patients on the rice diet is 
in the urinary excretion of inorganic sulfates and inorganic phosphates. 
The inorganic sulfate excretion decreases by 82 per cent, the inorganic 
phosphate excretion decreases by 62 per cent. 
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These findings are interesting for two reasons: Since phosphates and 
sulfates are derived mostly from protein, the decreased excretion of phos- 
phorus and sulfur shows again that on the rice diet no endogenous protein 
is being broken down. Secondly, the sulfate and phosphate metabolism is 
important because of the acid-base balance. The scales (figure 3) represent 
this balance in the normal urine. The acids are on one side, the bases on 
the other side. In kidney insufficiency, the scale goes down on the acid side 
(figure 4). The kidney has lost one of its main metabolic functions: It is 
no longer able to form ammonia. On the rice diet, the urine chloride con- 
centration is decreased. This does not affect the acid-base equilibrium be- 
cause it is counterbalanced by the decrease in the sodium excretion. How- 
ever, the potassium concentration on the base side is increased, and the sulfate 
and phosphate concentration on the acid side is decreased, so that eyen with 
an insufficient ammonia formation the urine becomes alkaline (figure 5). 
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Now let me turn from the chemical changes to the clinical changes pro- 
duced by the rice diet. I will avoid long-winded statistics as much as pos- 
sible and will try to discuss the main problems by showing you some typical 
cases as examples of what can be achieved in the individual patient. 

The first case is that of a 13 year old school girl in the nephrotic stage of 
chronic nephritis. It is an example of the disappearance of marked gen- 
eralized renal edema and hypoproteinemia on the rice dict. Early in Jan- 
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vary, 148, this girl developed swelling of the lower extremities after a sore 
throat. She was treated by bed rest, salt-poor dict (for part of the time, 
high protein dict), and penicillin. In February, 1948, massive anasarca 
developed; a paracentesis was done which resulted in a weight loss of 22 
pounds. Later, because of marked dyspnea, a thoracocentesis was necessary 
and one quart of fluid was removed from the right pleural cavity. During 
June, the facial edema which had been present since January became worse 
and the general edema and ascites increased. When the oliguria became 
serious, the patient was referred to us. The rice diet was started on June 18, 
1948. No further paracentesis or thoracocentesis was done. The albumin- 
uria decreased from 10.1 gm. per liter (average during the first 20 days on 
the rice diet) to 0.17 gm. (average after 111 to 131 days of rice diet). The 
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134 MYOCARINAL INFARCTION FOLLOWED BY MYOCARDIAL 
ANEORYIM, PROGRESHVE CARDIAC FAILURE WITH MASSIVE 
PERIPHERAL EDEMA, ASCITES, LIVER ENLARGEMENT, HYPO. 
PROTHEINEMLA WYPOCALCEMIA, ALBUMINURLA, DECUBITIS 
ULCER, PREVIOUS TREATMENT INCLUCIMNG FOUR MONTHS 
HOSPITALIZATION, ALT POOR DIET, OXYGEN, DIGITALIS, 
SALYERGAN, ARINOFHTLLIN, AMMONIUM CHLORIDE, 
THEOMINAL, CORAMINE, SEDATIVES, LY. GLUCOSE, FARA~- 
CEXTESS. RICE DIET STARTED ANIGUST 146, 
DISITALIS CONTINUED FOR 2 MONTHS. ALL OTHER 
MEDICATION DGGGNTINUED [MMEMATELY, 
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plasma protein increased from 4.0 gm. to 5.8 gm. The cholesterol decreased 
during this period from 540 mg. per 100 cc. of serum to 185 mg. There 
was a total weight loss of 63 pounds in 15 weeks with gradual disappearance 
of ascites and pleural effusion. After eight months on the rice diet, the 
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plasma protein had increased from 4.0 to 6.8 gm., the cholesterol had de- 
creased from 540 to 155 mg. per 100 cc. of serum (figures 6 and 7). 
Figure 8 shows an example of the effect of the rice diet on the plasma 
protein of a patient with massive cardiac edema and ascites. This patient 
was a 45 year old man who had had a myocardial infarction in 1945, This 
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was followed by a myocardial aneurysm, progressive cardiac failure with 
massive peripheral edema, ascites, liver enlargement, hypoproteinemia, hypo- 
caleermia, alburminuria, and decubitus ulcers. Previous treatment, including 
four months’ hospitalization, consisted of salt-free diet, oxygen, digitalis, 
salyrgan, aminophyllin, ammonium chloride, theaminal, coramine, sedatives; 
iv. ghocose; paracentesis. The rice diet was started August 7, 1946, and 
was strictly followed; a paracentesis was done August 13, Digitalis was 
continued for two months, but all other medications were discontinued im- 
mediately, There was a loss of weight (edema) of 50 pounds in 10 weeks. 
Up to the present time (two and one-half years later), the patient has re- 
ceived no medication; he is up and around and completely asymptomatic. 
The plasma proteins have increased from 5.7 gm. per 100 cc. to 8&2 gm. 


yk ee 


Fre. 11. 


The freart is considerably smaller and the ancurysm of the posterior lateral 
wall of the left ventricle is now clearly visible in the A-P view (figure 9). 

The patient, whose eyeground photographs and chest films are shown 
in figures 10 and 11, is an example of the effect of the rice diet on retinopathy 
and cardiac enlargement in chronic glomerulonephritis. 

The patient was a 27 year old man who two years before admission to 
Duke Hospital, while in the Navy, had scarlet fever and acute glomerulo- 
nephritis, followed by chronic glomerulonephritis. He had been hospitalized 
for 16 months and treated with rest and various diets, During the month 
prior to admission, the patient had an exacerbation of his headache, noted 
blurring of vision and had a generalized convulsion, for which magnesium 
sulfate was given. At the start of the rice diet the blood pressure was 180 
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mm, of mercury systolic and 120 diastolic, the heart was enlarged, the vision 
considerably impaired, with bilateral marked papilledema, many hemorrhages 
and extensive exudates. The total phenolsulphonephthalein excretion in two 
hours was / per cent. The non-protein nitrogen was 90, the urea N 66.4 
mg. per 100 cc. of blood. The calcium was 7.8, the phosphorus 6.6, the 
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cholesterol 350 mg. per 100 ec. of serum. The serum chloride was 99.8 
mEq. per liter. 

After five months on the rice diet, the total PSP excretion in two hours 
was still only 10 per cent, but the NPN was 36, the urea N 15.8 meg. per 100 
cc. of blood. The calcium was 8.9, the phosphorus 5.1, the cholesterol 210 
mg. per 100 cc. of serum, The serum chloride was 88.2 mEq. per liter. 
The blood pressure was 137/99. The patient was asymptomatic; he had 
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regained his eyesight; papilledema, hemorrhages and most of the exudates 
had disappeared; the heart had decreased in size with a change in the trans- 
verse diameter of 27 per cent. 

I have shown you some effects of the rice diet on edema, ascites, heart 
enlargement and retinopathy in patients with primary kidney disease. I 
will show you now some characteristic examples of the effect of the rice dict 
on hypertensive vascular disease without evidence of any primary renal 
disease. In more than 70 per cent of 777 patients most of whom were 
seriously ill and had failed to respond to other forms of treatment, the rice 
diet, given for periods of four to 1,150 days (average 92 days), has proved 
beneficial; that means that it has produced one or more of the following 
effects: decrease in the sum of systolic and diastolic blood pressure of at least 
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40 mm. Hg; reduction in heart size with change in the transverse diameter 
of 18 per cent or more; change in T, from completely inverted to upright; 
disappearance of severe retinopathy. 

T will begin with three typical cases of so-called benign essential hyper- 
tension without serious cardiac, renal or retinal complications. 

The first one is an example of a satisfactory response to the diet in about 
four months, It is the case of a 35 year old woman who had had hyper- 
tensive vascular disease for 1] years. There was no evidence of any renal 
excretory involvement. Of two brothers with hypertensive vascular disease, 
one had died of a stroke at the age of JY. For years, the patient did not 
feel up to par with increasing fatigue and exhaustion. There was a sen- 
sation of pressure and throbbing in the back of the head and in the eyes. 
From January to April, 1947, because of the appearance of retinal hemor- 
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rhages, rutin, vitamin K and sedatives were given; all activities had been 
severely restricted. 

The patient began the rice diet in April, 1947, All medication was dis- 
continued. On the first day of the diet, the blood pressure was 202/132; 
after three weeks of the diet the blood pressure was almost as high as before: 
180/132. After 120 days, the blood pressure was 122/95 (figure 12). It 
has remained at this level until the present time (two years) in spite of the 
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fact that two ounces of meat, one potato, 9 oz. of vegetables, one cup of coffee 
per day and 2 oz. of vegetable oil, 4 oz. of spaghetti per week, have been 
added to the diet. The patient has resumed her activities and is completely 
well. 

The second case is an example of a rather slow response of hypertension 
to the diet. It is the case of a 22 year old man with benign essential hyper- 
tension without any history of kidney disease or evidence of renal excretory 
dysfunction. The patient had known about his hypertension for six months. 
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He was asymptomatic except for intense headaches. He was started on the 
rice diet in New York. Since the blood pressure did not change im seven 
and one-half weeks, he came to Durham. During August, September and 
October, 1947, while he was staying in Durham continuously, the blood 
pressure remained persistently at a level of 170 to 190 systolic and 130 te 145 
diastolic; the headache, however, disappeared. When the patient returned 
for reéxamination in November, 1947, and March, 1948, the blood pressure 
was as high as before. From June, 1948, on, ie., 22 months after the rice 
diet was started, his physician in Alberta noticed that the blood pressure was 
decreasing. When the patient returned to us in August, 1948, after 14 
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months on the rice diet, the blood pressure was as low as 128/100 (figure 
13). 

pa shortest time in which we have seen a marked blood pressure de- 
erease on the rice diet was four days. The average time is about three to 
four months, 

Table 7 shows the positive and negative results of treatment in #77 pa- 
tients with hypertensive vascular disease who followed the rice diet for four 
to 1150 days (average 92 days). There was a definite decrease of the 
blood pressure level in 71 per cent of the total group. The average of this 
decrease was from 198/116 to 150/96 in 101 days. If one differentiates the 
results according to the length of time the patients have been following the 
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diet, the importance of the time factor becomes obvious: In 392 patients who 
followed the diet for four to 74 days (average 37 days), there was a definite 
lowering of the blood pressure in G2 per cent. In 385 patients who followed 
the diet for 75 to 1,150 days (average 149 days), there was a definite lower- 
ing of the blood pressure level in 81 per cent. 

The third case with benign essential hypertension is an example of a 
satisfactory response to the diet in one month. It is the casé of a man now 
47 years old who was well until he was 37. In March, 1940, he was seen in 
the New York Hospital. The blood pressure was 165 to 200 systolic and 
105 to 135 diastolic, A diagnosis of hypertensive vascular disease was 


Fs Deechoeged on wirich ripe dial, 


Fos, 16 


made. In January, 1941, he was seen in the Presbyterian Hospital. The 
bloc pressure was found to be 200/140. One month later, the patient was 
seen in the Rockefeller Hospital with a blood pressure of 200/140, He was 
treated there by Dr. Henry Schroeder with tyrosinase until this had to be 
discontinued because of a severe shock-like reaction, As a matter of fact, 
this was the last patient whom Dr, Schroeder treated with tyrosinase. I 
like to show his record because Dr. Schroeder in the American Journal of 
Medicine in April of last year made the statement that the control periods 
preceding the rice diet might be too short to get an accurate base line for 
studying the effect of the diet. As is true for the majority of my patients, 
the hase line for this patient was recorded by good observers not only over 
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a period of weeks or months but over a period of years. In this particular 
case, there are not only the figures of the New York and Presbyterian Hos- 
pitals bot also those of Dr. Schroeder himself. After the tyrosinase treat- 
ment had failed, the patient went to Dr. Smithwick in Boston, where a 
lumbodorsal sympathectomy was done. 

The sympathectomy did not help this patient. The blood pressure fig- 
ures 14 months after the operation were even slightly higher than before. 
In 1945, the patient had a therapeutic trial with testosterone with no result. 
In March, 1945, when he came to us, he had tightness around the heart, 
headaches and swimming in the head. He had difficulty in walking and 
complained about a tendency to go toward the left and had at times run into 
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walls. The blood pressure was 220/132. The average of daily blood 
pressure readings during 20 days while he was in the hospital on a 1,500 
calorie diet was 197/129. No evidence of renal excretory dysfunction was 
found. PSP and urea clearance tests were normal. The rice diet was 
started on April 20, 1945. The Mood pressure after ane month of diet was 
normal and has remained normal to the present time. On February 24, 
1949, it was 114/82, The diphasic Ty in the electrocardiogram reverted to 
normally upright in seven months, and has remained upright since. The 
heart became smaller in size with a change in the transverse diameter of 12 
percent. The patient who was a sick man when he came to us in 1945, is 
now—four years later—well and active. 

Patients such as these three, with so-called benign essential hypertension 
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are frequently told not to be concerned about their disease, unless some com- 
plication develops. 

I believe the most appropriate time for treatment is before the more in- 
capacitating complications of the disease have developed (cardiac breakdown, 
cerebral accidents, loss of vision and renal insufficiency). However, I will 
show you some typical electrocardiograms, chest films and eyeground photo- 
graphs, which will illustrate that hypertensive vascular disease can be com- 
pensated to a great extent even when critical complications are already 
present. 

Figure 14 shows the reversion of an abnormal electrocardiagraphic pat- 
tern to normal in a 35 year old man with hypertensive vascular disease of 
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less than three years’ duration. The change in the electrocardiogram is 
seen after 26 months on the rice diet. The blood pressure during this time 
decreased from an average of 205/122 to 150/103. Retinal hemorrhages 
and exudates disappeared. The deeply inverted T; became upright; the 
electrical axis improved. 

Figure 15 illustrates the time factor in the gradual improvement of T1. 
The patient was a 35 or 36 year old woman. Hypertension was known to 
be present for about one year. In May, 1943, Ty was deeply inverted; in 
March, 1944, Ty was low inverted; in February, 1945, low upright; in May, 
1946, normally upright. This case also shows that there is neither a simple 
relationship between blood pressure drop and T) improvement nor between 
reduction in heart size and Ty improvement. The blood pressure decreased 
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from 220/150 to 124/85 (figure 16) and the heart became normal im size 
within 10 weeks on the rice diet. Three years were required for the in- 
verted T; to become normally upright. 

Figure 17 shows the reversal of an inverted T; in the shortest period of 
time we have seen, one month. It is the electrecardiogram of a 23 year old 
man with hypertensive vascular disease, uncomplicated for three years, in 
the malignant phase with severe neuroretinopathy for three months. During 
the first month of the rice diet in which T: became normal, the blood pressure 


: .— P_i6sem— 
J mt aS ris AML wi ‘— 
202 / 134mm. GY 9:7em. “158/108 mm GY S2em 

I2-1-47 vai 1-19-48 - 


‘Omm. GV. 75m. “TE 
5-10-48 9-3-48 


Fa. 20, 


level decreased from an average of 222/148 to an average of 153/112. A 
normal blood pressure was reached only after two more months on the diet. 

The T waves in Lead I were evaluated in 520 patients. None of these 
patients received digitalis or any other drug. All electrocardiograms were 
made with the patient at rest and in recumbent position, In 286 electro- 
cardiograms which were normal at the start and in 102 electrocardiograms 
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which were abnormal at the start, no change occurred. In 132 electro- 
cardiograms, a change did occur. Im 10 in the direction from normal to- 
ward inverted. In 122 in the direction from abnormal to upright (table 8). 

Figure 18 shows two chest films as an example of the reduction in heart 
size produced by the rice diet. It is the case of a 43 year old woman who 
had had hypertensive vascular disease for 14 years. It remained uncom- 
plicated for 11 years. Then auricular fibrillation and heart failure de- 
veloped with liver enlargement, edema, dyspnea and substertial pain. The 
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usual treatment with dietary restrictions, rest and digitalis was given with 
no improvement. Within eight months on the rice diet, the blood pressure 
decreased from 252,140 to 141/99, and the heart became smaller in size with 
a change in the transverse diameter of almost 40 per cent. The patient be- 
came asymptomatic and is now doing rather strenuous work, 

The next case is an example of the length of time required for a heart 
which is enlarged and disfigured by the disease to change its size and shape 
back towards normal. The patient was a 5? year old man who had known 
he had hypertensive vascular disease for four years. Hypertensive heart 
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disease had become apparent in April, 1947. It was treated with digitoxin, 
ammonium chloride, mercurials, nitroglycerin, aminophyllin, weight reduc- 
tion, salt-restricted diet. In spite of this medication and a weight loss of 30 
pounds, the blood pressure increased and the heart failure became worse. 
When the patient carne to us, the rice diet was started, and all medication 
inchuding digitalis was immediately discontinued, The edema disappeared 
in 20 days; the blood pressure returned to normal in two months (figure 19). 
A decrease in heart size was noted after six weeks with a champs im the trans- 
verse diameter of 8.7 per cent; after five months there was a change of 29 
per cent; after nine months there was a change of 42 per cent (figure 20). 
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The patient becarne completely asymptomatic and has been without any 
medication for the past 14 months. 

Chest films of 286 patients taken before and after one month or more 
of dietary treatment were measured for comparison (no digitalis or other 
drugs were given after the day the first chest film was taken}. In 15 of the 
286 patients (i.e. in 5 per cent), the heart became larger with an average in- 
crease of 2.6 per cent. In 146 patients there was a decrease in heart size 
with a change in the transverse diameter of 6.2 per cent (average), in 106 
patients there was a decrease with an average change of 14.2 per cent and in 
19 patients a decrease with an average change of 24.4 per cent (table 9). 

I do not think that the improvement in the electrocardiographic pattern 
or the decrease in heart size or the disappearance of papilledema, hemor- 
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rhages, and exudates in the eyegrounds occurs as a simple consequence of a 
decrease in blood pressure. | have seen quite a few patients in whom these 
improvements have occurred in spite of the fact that the blood pressure re- 
mained at exactly the same level as before. They, likewise, occur in the 
many instances where vascular retinopathy andor heart enlargement are 
present without hypertension. 

Figure 21 is an example of the compensation of heart failure and the 
reduction of heart size in a patient who had gone through a fairly complete 
list of therapeutics. When he came to us in March, 1946, he was 56 years 
old. He had had nephrolithiasis and had developed hypertension and hyper- 
tensive heart disease. Nephrectomy on the left side was done in 1940 in 
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the hope of arresting his vascular disease. In spite of this, the disease con- 
tinved and a left bundle branch block developed. When heart failure grad- 
ually increased, digitalis, squill, mercupurin, ammonium chloride, sedatives 
and salt-poor diet were tried. 

The first chest film of March 1946, showed a greatly enlarged heart. 
There was edema, liver enlargement, and ascites, All medication was im- 
mediately discontinued and the rice diet started. Five weeks later the trans- 
verse diameter of the heart was 3 mm. larger, but the patient had lost most 
of his edema and was no longer dyspneic. The patient ate one pound of rice 
(dry weight) and one pound of dextrose daily and gained over 7 kg. during 
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seven months in spite of the loss of edema. Four months after the start of 
the diet the transverse diameter of the heart had decreased from 19.8 to 17.9 
cm. ; after seven months from 19.8 to 17.4 cm.; after 10 months from 19.8 to 
16.5 cm. No medication has been given for the past three years. The 
patient is feeling well and is completely asymptomatic. The transverse 
diameter of the heart is now 16.3 em., which means an overall change of more 
than 20 per cent. I showed the patient these heart pictures, boasting about 
the result. In return, the patient sent me a Christmas card with pictures of 
his face “before and after the rice diet” (figure 22). They are perhaps not 
uninteresting even from our mechanistic point of view. The first phato- 
graph shows the characteristic face of a patient with advanced heart disease, 


1s 


KEMPHER 


WALTER EKEMFPNER 


181 


TREATMENT OF HEART AND Kunwey Dasease wird Race Dier 


TREATMENT OF HEART AND KIDNEY DISEASE WITH RICE pIeET 849 


Fin, 28, 


drawn, emaciated, prematurely aged, like that of a victim of starvation. The 
second photograph shows a well nourished, healthy man: one might say that 
the face has gained what the heart has lost. 

Vascular retinopathy responds to the rice diet just as well as myocardial 
disease. The improvement of the retinopathy occurs no matter whether 
the blood pressure decreases or not. 
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The eyeground pictures of three cases are shown as examples of the dis- 
appearance of papilledema, exudates, and hemorrhages, in spite of persistent 
hypertension. The first patient is a 56 year old man with hypertensive 
vascular disease which had been uncomplicated for 10 to 15 years, One 
month before he came to us he became blind in his left eye. The pictures 
(figure 23) show the disappearance of massive hemorrhages and exudates 
in 10 months on the rice diet. The patient regained his eyesight and is now 
well and active. The blood pressure has decreased but is still net normal. 
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The second case is that of a man who was 4/7 years old when he came 


to us almost five years ago. He had been suffering from periodic attacks 
of severe headaches for years, but had known of his hypertension only for 
three months. He had not been conscious of any impairment of vision until 
I asked him to close his left eye and he found he was unable to read the head- 
lines of a newspaper with his right eye. In one and one-half years of treat- 
ment with the rice diet, the exudates in the macula disappeared. The papil- 
ledema and hemorrhages cleared up completely and the eyesight was restored 
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(figure 24). The heart, which was involved, also improved; the inverted T1 
in hus electrocardiogram became normally wpright (figure 25). The blood 
pressure has decreased but iz not normal. 

The third patient is a 51 year old man with hypertension known for 10 
years, He had had progressive heart failure for seven months. There was 
hypertensive neuroretinopathy with papilledema, hemorrhages, and exudates, 
which cleared up in eight months on the rice diet (figure 26). The blood 
pressure did not become normal, but dropped from 217/153 to 188,/'112. 
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I have shown you pictures of patients who had essential hypertension 
with severe complications. We classify this type of hypertension as benign 
because of its slow course, although the term benign may lose its sense when 
the patient becomes blind from retinal disease or when he dies of heart failure, 
myocardial infarction, cerebral vascular accident or uremia. Moreover, 
the possibility always exists that any benign vascular disease may suddenly 
change into the malignant form, The last three patients whose eyeground 
photographs I showed you presented some of the signs said to be charac- 
teristic of malignant hypertension, the high diastolic blood pressure and 
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papilledema, hemorrhages and exudates. However, the eyegrounds did not 
show the picture of the explosive retinopathy which we associate with true 
malignant hypertension. 

The following photographs are shown as examples of the effect of the 
rice dict on patients with full blown malignant hypertension. 

The first case is that of a 45 year old woman who came to us in 1944 
with a history of hypertension of four months’ duration, apparently ma- 
lignant from the onset. The evegrounds show the typical picture of ma- 
lignant neuroretinopathy. The patient followed the strict rice diet for one 
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year, then a modified rice diet. The blood pressure decreased from a level 
of 226,154 to a level of 184/120. The retinopathy healed completely (fig- 
ures 2/ and 28). Not only did the patient not die but after more than four 
and one-half years she is up and around and has no complaints. 

The second patient is a 24 year old woman who had had an uncompli- 
cated hypertension for five years. This benign hypertension had become 
malignant one month before she came to us (October, 1944). In 24 days 
on the rice diet, the blood pressure decreased from 253/157 to 118/80. The 
heart became smaller in size with a change in the transverse diameter of 22 
per cent in Ll weeks (igure 29). Papilledema, hemorrhages and exudates 
disappeared in about three months. As the eyeground pictures of October, 
1948, show, the retinopathy did mot recur (figures 30 and 31). The 
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patient not only did not die of her malignant hypertension, but after more 
than four years is now well and doing strenuous work on her farm. 

The third patient is a 38 year old man who had had hypertensive vas- 
cular disease for one year. The hypertension had been obviously malignant 
for about three months before he came to us. This case has been chosen as 
an example of a rather slow response to the rice dict. Definite improve- 
ment of the extensive neuroretinopathy was not seen until after one year. 
The inverted Ty in the electrocardiogram did not become upright until after 
two and one-half years, and it took almost three years for the blood pressure 
to come down to a significantly lower level (figures 32 and 33). 

Asa kind of summary, let me end with a case which shows not only the 
success but also the possible dangers of the rice diet. The patient, a busi- 
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ness man from New York, had had periodic check-ups since 1932 when he 
was 30 years old. The blood pressure had always been normal until 1941 
when a slight elevation was noted. It climbed slowly during the following 
years. In 1945, it was 170/100, in 1946 190/100, in the Spring of 1947 
190/130. In spite of this, the patient was completely asymptomatic. Both 
family physician and consultant specialist advised treatment with weight 
reduction, rest, sedatives and restriction of smoking. In September, 1947, 
the patient suddenly developed a severe headache with visual disturbances 
and consulted an ophthalmologist who found retinal hemorrhages, exudates, 
and papilledema and made a diagnosis of retinopathy of malignant hyper- 
tension. Another medical specialist was consulted] who found a blood pres- 
sure of 202/144, confirmed the diagnosis of malignant hypertension and sent 
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the patient to a surgeon in the New York Hospital for sympathectomy. The 
surgeon made the same diagnosis and recorded the same findings. After 
eight days of observation, a sympathectomy was scheduled for Monday, 
October 27,1947. The evening before the operation, the patient decided to 
try the rice dict first and came to Durham. He presented the typical picture 
of malignant hypertension. The blood pressure was 210,140, in spite of 
acdatives; the eyegrounds showed extensive neuroretinopathy. On the rice 
diet, the blood pressure decreased rapidly, Acs a matter of fact, it decreased 
#0 much that after three months the patient had a blood pressure of 85,58 
while lying and 60/30 while standing. A marked hypochloremia with 
elevation of urea nitrogen and non-protein nitrogen was found and the diet 
had to be modified greatly by the addition of toast, meat and all kinds of vege- 
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tables, The blood chemistry returned to normal and the blood pressure was 
regulated at a level of 110/77 within two weeks (figure 34). All the signs 
and symptoms of the malignant hypertension have disappeared ; papilledema, 
retinal hemorrhages and exudates have cleared up completely; the engorged 
and tortuous veins are smaller in caliber and straighter (figures 35 and 36). 
However, not only the malignant but also the benign hypertension has dis- 
appeared. The blood pressure, which had been above normal for six years, 
is now (one and one-half years after the start of the rice diet) 116,76, al- 
though the patient has resumed playing his 18 holes of golf and eats a fairly 
liberal diet. 

Ten years ago, I used to teach, what was generally taught and is still 
written in textbooks published as late as 1947, that the presence of advanced 
neuroretinopathy in malignant hypertension is an ominous prognostic sign 
indicative of the terminal stage of an irreparable disease. My experience 
with the rice diet has taught me that not only can so-called benign hyperten- 
sive vascular disease be effectively treated even when critical complications 
are present bot also that malignant hypertension, in spite of advanced meuro- 
retinopathy, may either be changed into the benign form of hypertension or 
made to disappear completely. The important result is not that the change 
in the course of the disease has been achieved by the rice diet but that the 
course of the disease can be changed. 


Treatment of Heart and Kidney Disease and of Hypertensive and 
Arteriosclerotic Vascular Disease with the Rice Diet 
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experimental hypertension (encapsulation left kidney, mephrectormy 

right). When the diet consisted exclusively of rice with varying 
amounts of Woll, the average survival time of the rats on 100 mg. Nac 
was 57 days, on 25 mg. NaCl more than 200 days, 

Protein intake affects the survival time of rats with experimental hyper- 
tension. On a dict containing a constant amount of NaCl, eg. 100 mg. 
the average survival time of the rate when kept exclusively on meat was 17 
days, on peas 25 days, on dog chow 28 days, on bread 98 days, on rice 47 
days. When the amount of salt was recdhuced to 25 mg. per day, the eur- 
vival time on meat was 24 days, on rice more than 200 days, 

The “Rice Diet,” as used in the weatment of more than 1,500 patients 
with heart and kidocy disease and arteriowleratic and hypertensive vascular 
disease, consists of nothing but rice, sugar, fruit and fruit juices. It contains 
in 2,900 calories less than 190 mg. of sodium, 200 mg. of chloride, 5 Gen. of 
fat (no cholemerol), and about 25 Gm. of protein derived from rice and 
fruit. The caloric intake varies according to whether weight gain or weight 
lows ts desirable in the individual patient. 

Ader adaptation to the rice diet, which requires about two months in a 
“normally regulating” persan, the urinary excretion of socdige is decreased 
by go.79¢, that of chloride by 98.55¢, that of total nitrogen by 859, that 
of urea by gr3,, that of uric acid by 735;, that of creatine bodies by 4354, 
that of inorganic phosphate by yo%,, that of inorganic sulfate by 89%, and 
that of ethereal sulfate by 37%. 

In starvation, hemoglobin, serum calcium, plasma protein, blood sugar, 
carbohydrate tolerance, CO, combining power are decreased; on the rice 
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diet, they are unchanged or increased, Blood non-protein nitrogen, urea, 
serum phosphedipids, urine creatine, ammonia and organic acide are increased 
in starvation; on the rice diet, they are decreased. Blood volume and inier- 
stitial flasd volume are unchanged in starvalin; on the rice diet, they are 
decreased. The nitrogen balance is negative in starvation, im equilibrium on 
the rice diet, In patients who are not “salt-losers,” serum sodium, potassium 
and tetal base remain constant om the rice diet; the chloride decreases; the 
bicarbonate increasss, Constant supervision, however, over a long period 
of time is essential to detect and to correct by proper dietary modifications 
any chemical imbalance (hyponatremia, hypochloremia, hyperpotassemia, 
alkalosis, etc.) which might develop on such a rigid dict, capectally in 
patents with inadequate renal function. 

The average NPN of goo non-uremic patients with hypertensive vascular 
distase decreased from 33 mg. to 28 mg. per oo ce. of blood after an 
average of g8 days, the urea nitrogen from 14 mg. to 8 mg. The cholesterol 
decreased in g6%5 of 511 patients from an average of 279 mg. to an average 
of 205 mg. per too cc. of serum after an average of 102 days on the diet. 

In paticnes with subacute and chrome glomerulonephrinis and in patients 
with benign and malignant hypertensive vascular disease andl arteriosclerosis, 
the rice dict produces the following results: disappearance of edema, hydro 
thorax, ascites, albuminuria, azoternia, hypoprotcinemia and hypercholester- 
blemia; reduction in blood pressure; decrease in heart size; reversion of the 
inverted ‘Ta in the electrocardiogram ta upright; disappearance of retinal 
exudates, hemorrhages and papilledema., 

The tise factor plays an important role: with an average of 37 days an 
the rice diet, the blood pressure improved in 61.55, of 392 patients; with 
an average of yg days, the blood pressure improved in $0595 of 385 
patients, 

In a semes of 286 patients with hypertensive vascular disease (average ak 
123 days on the rice diet), the heart became larger in 15 patients, the change 
in. the transverse diameter being plus 2.6, In the remaining a7 patients, 
the heart became smaller with an average change in the transverse diameter 
of minus 62°) in 146 patients, of minus 14.2% in 1o6 patients, and of 
minus 2447 in 19 pationts, The decreas in heart size was not dependent 
on decrease in blood pressure or loss of weight. 

In a series of 220 patients, To 1 was inverted at the start of the rice diet. 
In 68 patients, it remained inverted (average period 7 months); in 52 pa- 
nem, T 1 became upright (average period to months). In a series of 291 
patients, Ta was upright at the start of the diet. In none, did the upright 
T 1 become inverted (average period 11 months). 

In a series of 225 patients with advanced vascular retinopathy { papal- 
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ledema, hemorrhages or exudates), cyeground photographs were taken bebore 
anc after 1 to 34 months of the rice dict. Forty-two of the 225 patients bod 
chromic nephritis; 183 bad hypertensive vascular disease, Papiledema was 
present in 54 of the 225 patients when they were stared on the diet. In 1, 
it remained unchanged; in 6, it disappeared partially, in yy completely. 
Hemorrhage: were present in 173 pauicows. In 2 patient, they increased; in 
o they remained unchanged; im 44, they disappeared partially, im 119 com- 
pletely. One patient who had hemorrhages but no exudates before treatment 
developed an exudate while on the diet. Exudates were present in 1fo pa- 
Gents when they were started on the diet. In 3, they increased; in 23, they 
remained unchanged; in 41, they disappearec! partially, im 103 completely. 
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NITROGEN BALANCE ON RICE DIET? 
By ERNST PESCHEL anp RUTH LOHMANN PESCHEL 


(From the Department of Medicine, Duke University School of Medicine, Durham, N.C.) 


(Submitted for publication October 7, 1949; accepted, December 5, 1949) 


The nitrogen excretion in the urine of 52 pa- 
tients with hypertensive vascular disease or ne- 
phritis who followed the rice diet for one to 14 days, 
averaged, according to Kempner (1), 4.83 Gm. 
daily. In 46 patients who followed it for 15 to 30 
days, the average was 3.6 Gm., in 26 patients on 
the diet for one to two months, 2.93 Gm. and in 
32 patients on the diet for a period longer than 
two months, the average was 2.26 Gm. These 
were all hospital patients. 

Schwartz and Merlis (2) determined the nitro- 
gen excretion of five physically healthy persons 
and of one patient with multiple sclerosis who had 
followed the rice diet for eight days, and of one pa- 
tient with severe hypertension who had been on the 
diet for 90 days. The nitrogen excretion in the 
urine of these six people after they had been on the 
diet three to eight days averaged 4.90 Gm. daily: 
5.15 Gm. on the third day, 4.86 Gm. on the sixth, 
and 4.68 Gm. on the eighth day. The patient who 
followed the diet for 90 days had a urinary nitro- 
gen excretion of 3.81 Gm. on the 90th day. The 
average nitrogen output in the stool after three to 
eight days was 1.17 Gm., after 84 to 90 days 1.49 
Gm. The caloric intake in each case was 2289 cal- 
ories; the nitrogen intake, according to analysis, 
was 2.63 Gm. per day. Schwartz and Merlis found 
that under these circumstances all their patients 
were in negative nitrogen balance. The average 
nitrogen deficit after eight days was 3.22 Gm., the 
nitrogen deficit after 90 days was 2.67 Gm. N per 
day. 

Currens and his associates (3) reported on nitro- 
gen balance tests in two hypertensive patients who 
were on the rice diet. The first patient, during the 
first week on the diet, showed a negative nitrogen 
balance of 5 Gm. per day; the second, after three 
months, showed a negative balance of 1 Gm. per 
day. 

We have examined the nitrogen balance in 11 
patients with hypertensive vascular disease after 


1 This work was aided by a grant from the U. §. Public 
Health Service. 


15 to 220 {average 89) days on the rice diet. 
One patient was examined after a period of 80 days 
and again after a period of 170 days. Only male 
subjects were used. Patients who are not able to 
eat the rice diet, as happens not infrequently in 
uremia or after cerebral vascular accidents, are not 
suitable test subjects for this particular problem. 
Otherwise, the severity of the vascular disease did 
not play any role in the selection of the patients 
for the balance test. Ten of the test subjects had 
been improving on the diet, or at least their disease 
had not progressed; one patient (test 10 in Table 
1) had had a fresh myocardial infarction some 
weeks before the test. None had malignant hyper- 
tension. 

One patient (test 10 in Table I) was in the hos- 
pital during the test, the others were up and 
around, staying in hotels or private homes but tak- 
ing their meals at one of two places where the rice 
diet is prepared under supervision, The patients 
followed the same diet that they had been on for 
some weeks. In order to get an unmodified pic- 
ture of the metabolic state of each patient, indi- 
vidual variations (within the range permitted by 
the regime) in regard both to diet and to physical 
activity remained unchanged. This procedure has 
the theoretical objection that it does not allow con- 
tinuous observation of food intake and of stool and 
urine collections. (Check of a complete urine col- 
lection by creatinine determination is not reliable. 
In patients on the rice diet, the excretion of creati- 
nine and total creatine bodies decreases [4].) 
Additional food intake would influence the result 
of the balance determination in a negative direc- 
tion, incomplete stool and urine collections in a 
positive direction. 

These studies were not carried out in a meta- 
bolic ward. This nonconventional method of 
carrying out balance studies seemed practical for 
the following reasons: 1. The patients selected for 
this study were all professional men or business 
executives. At a considerable financial sacrifice 
they had moved to Durham for three months to 
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find out whether the rice diet would modify their water and thoroughly treated in a Waring blender. An 


vascular disease. They were interested in their 
diet and aware of the fact that the outcome of the 
test was of decisive importance for the further 
management of the diet. 2. The degree of cooper- 
ation during the days preceding and following the 
test was determined by a study of the urinary ex- 
creation of Na and Cl. On this diet the excretion 
of Na and Cl in the urine drops to very low levels. 
Any additions to the diet are reflected quickly in 
increased excretion of these electrolytes. The ex- 
cretion of Na and Cl in these patients before, dur- 
ing, and after the test indicated strict adherence to 
the diet. 3. All of these patients had been under 
careful observation before the test, and all were ac- 
customed to eating a fixed diet and collecting their 
specimens. 


TECHNICAL METHODS 


A special technician who was present at every meal 
and who also collected the specimens, was in charge of 
each patient. The food for each patient was weighed and 
an equal amount of the same food or food preparation 
taken for analysis. Care was taken that non-edible parts 
such as cores, kernels and fruit skins were weighed and 
subtracted in both portions. The single items of each 
meal were combined on a percentage basis. After dilu- 
tion with an equal amount of 10% NaCl solution which 
served for rinsing purposes and helped ta produce a 
homogeneous suspension, they were thoroughly blended 
in a Waring blender. [In an aliquot portion of the re- 
sulting slurry the nitrogen was determined by a semimicro 
modification of the Kjeldah! method (5, 6), using a modi- 
fication of the Arnold-Gunning mixture (7, 8) for diges- 
tion and 0.02 Normal hydrochloric acid for titration. All} 
analyses were made at least in duplicate. 

Urine nitrogen determinations were made on 24-hour 
collections started after the first meal of the test period 
{the bladder having been emptied before the meal) and 
finished on the morning of the fifth day before breakfast. 
The urine bottles contained 3 cc. of concentrated nitragen- 
free sulfuric acid in order to prevent loss of ammonia. 
The determinations (using the same method as for the 
food) were done on cach 24-hour collection as soon as 
it was completed. 

The stool collections, starting at midnight after the first 
day of the test period, were continued through four 24- 
hour periods. The total food intake of these patients as 
well as the protein intake had been constant for a long 
time before the test was started. It was therefore un- 
necessary to use indicators to mark more closely the 
connection between the food eaten and the respective stool 
portions. The stools were deposited in weighed card- 
board containers which were kept in large thermos jars. 
Immediately after being deposited, they were surrounded 
by dry ice, and thawed only for the determinations. 
They were weighed, diluted with a known quantity of 


aliquot amount of the slurry was used for the determi- 
nation which was done with the same method as that em- 
ployed for food slurries and urine. 

An example of the nitrogen content of a 24-hour in- 
take is given in Table If. The values obtained by our de- 
terminations on composites of the single meals were sim- 
ilar to the sum of the values calculated for the individual 
items from the tables of McCance and Widdowson (9). 
This was true throughout all the tests. The estimation of 


the nitrogen halance was based only on our own determina- 
tions. 


RESULTS 


Results and details of the tests are given in Table 
I. All patients, who were tested in this series, 
are included. 

The result of the 12 tests (11 patients) shows 
an average positive nitrogen balance of + 0.25 
Gm. daily. In five patients the balance was nega- 
tive, in seven positive. The highest negative figure 
was 0.78 Gm. (intake: 1866 calories) ; the highest 
positive figure was 1.43 Gm. (intake: 2475 cal- 
ories). 

The ages of the test subjects ranged from 40 to 
66 years. Age was not a significant factor in the 
results, 

The data on weight show no significant weight 
change in a two-weeks’ period before and after 
the tests. An average weight loss of 5 Kg. had oc- 
curred during the first 75 days (average) of the 
treatment. 

Patient 9 was on a modified rice diet of un- 
known composition for some months before coming 
under our supervision. In patient 10, “220 days 
on the rice diet” included one period of two months 
during which some small additions had been made 
to the diet. Before the balance test was begun, 
this patient had again been on the basic rice diet 
for two months. 

The caloric intake varied according to the eating 
habits of the individual patient. Patient 2 had been 
asked to restrict the caloric intake during the whole 
period of treatment, because of marked overweight 
in the presence of severe coronary disease, Patient 
8 had been encouraged to increase the caloric in- 
take. The average intake of the 11 patients during 
the 12 test periods was 2063 calories, which is close 
to the figure of 2000 calories frequently quoted 
from Kempner’s papers. A comment on this figure 
might be made here. Kempner writes: “The rice 
diet contains in 2000 calories not more than 5 Gm. 
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+e mr ulated from MeCance- Widdowsnn, The Chemical Compasition af Fonds 


TABLE I 


EXAMPLE OF FOOD INTAKE 


{Taken From Test Number 32) 


CALORIES NITROGEN 
(Gm.) 
Calculated* | Calculated*) Determined 


Breakiast: 
Rice (heited) 
Prunes {in syrup} 
Grapefruit 
Orange Juice 
Parched Rice 
Additional Sugar 


Lunch: 
Rice {bolled) 
Apricots {in syrup) 
Pears (in syrup) 


Peaches {in syrup) 
Orange Julce 
Parched Rice 
Additionad Sugar 


Dinner: 
Rice (boiled) 
Pineapple (in syrup) 
Apple (baked) 
Grapes 
Orange Juice 
Parched Rice 
Additional Sugar 


*calculated irom McCance-Widdowson, The Chemical Composition of Foods 


TABLE if 
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of fat and about 20 Gm. of protein derived from 
rice and fruit and not more than 200 mg. of chlo- 
ride and 150 mg. of sodium.” This does not mean 
that the caloric supply is fixed at 2000 calories. It 
varies according to the varying indications for 
weight gain or weight loss in the individual pa- 
tient. The nitrogen and total caloric intake can be 
controlled by altering the rice and sugar fractions 
of the diet. 

The total nitrogen intake of the 11 patients av- 
eraged 4.37 Gm. per day. This represents a pro- 
tein intake of about 26.4 Gm. if one estimates the 
protein of all foods except rice by multiplying the 
total nitrogen by 6.25 and that of rice by multiply- 
ing the total nitrogen by 5.95. Since the proteins 
of cereals contain more nitrogen than is-found on 
the average in other proteins, the nitrogen in the 
rice protein represents more than the usual 16% 
(10). 

Urine nitrogen excretion averaged 2.57 Gm., 
stool nitrogen 1.55 Gm. per day. The assumption 
made by some investigators (11) that there may 
be an additional nitrogen loss through sweat, skin 
particles or hair, has been questioned (12). We 
omit this factor, especially since two of our pa- 
tients had some intestinal irritation during the time 
of the test {Patients 5 and 10}, which means that 
the stool nitrogen content in these cases was prob- 
ably slightly higher than it would have been with- 
out this disturbance. (In spite of this, in order to 
avoid any selection, we did not exclude these 
patients. ) 

The basal caloric expenditure of the patients 
was calculated from BMR tests. The BMR was 
elevated in Patient 4 (+ 29%), slightly elevated 
in Patient 2 (+ 5%); it was slightly decreased in 
all the others, but did not exceed — 10%, (aver- 
age in nine patients: — 6%). 


DISCUSSION 


The nitrogen balance of all 11 patients was close 
to nitrogen equilibrium on either the positive or the 
negative side, This may fluctuate slightly in indi- 
vidual patients. But since the test subjects were 
taken at random and had been on the rice diet for 
different periods of time when the balance tests 
were done, it may be assumed that these tests give 
the usual picture of the nitrogen balance after sev- 
eral weeks on the rice diet. 
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Until an equilibrium is reached, there is a phase 
of adaptation with definite negative balances which 
vary considerably with the individual patient. Ap- 
proximate figures of this nitrogen loss, based on the 
average nitrogen excretions of 26-52 patients re- 
ported by Kempner (1), are: for the first 14 days 
a total of 27 Gm., for the next 16 days of 11 Gm., 
for the next 30 days of 1 Gm, This would amount 
to a loss of 39 Gm. of nitrogen during the first two 
months. (There was a positive balance of a total 
of 10 Gm. for the 30 days of the third month which 
would reduce the total nitrogen loss to 29 Gm. if 
the third month is included.) Thirty-nine Gm, of 
nitrogen means less than 2.5% of the total nitrogen 
content of a 66.6 Kg. person. 

Negative nitrogen balances of the degree found 
in our series are probably of minor importance for 
the period of time during which the strict rice diet 
is usually necessary. E. Abderhalden determined 
the nitrogen balance of a physician (13) who lived 
for four years on a 25 Gm. protein diet after hav- 
ing been on a 38-40 Gm. protein diet for the previ- 
ous 15 years, The test subject was feeling well 
and strong, and during some of the test periods he 
was extremely active physically (mountain climb- 
ing in Switzerland), The balances were close to 
equilibrium with an average of — 0.07 Gm. nitro- 
gen per day in the seven periods of seven to 13 days 
each. The strenuous exercise did not influence the 
nitrogen balance. 

A negative balance of — 0.39 Gm. per day after 
an average of 91 days on the rice diet—the average 
of the five negative balance values in our series— 
would mean that in 20 days less nitrogen is lost 
from the body than in one single day of fasting. 
(According to Benedict [14] the daily nitrogen 
loss is relatively constant during a fasting period 
of 31 days, the average being 8.94 Gm. per day.) 


SUMMARY 


Twelve nitrogen balance tests on 1! patients af- 
ter an average period of 89 days on the rice diet 
showed that nitrogen intake and nitrogen output 
were close to equilibrium in all 12 test periods. 
Five balances were slightly negative, seven slightly 
positive. The average of the five negative balances 
was — 0.39 Gm., the average of the seven positive 
balances + 0.70 Gm. per day. The average of the 
results of all the 12 tests was a positive balance of 
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+0.25 Gm. The significance of a slightly nega- 
tive balance is discussed. 
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Effect of the Rice Diet on the Serum Choles- 
terol Fractions of 154 Patients with Hyper- 
tensive Vascular Disease’ 


HELEN STARKE, M.D. 
Durham, North Carolina 


ITHER hypercholesterolemia or hy- 
kK pertensive vascular disease or a 

combination of both seems to play 
an important role in the development of 
atherosclerosis. Close association between 
atherosclerosis and a high concentration of 
cholesterol in the serum has been observed 
in patients with diabetes mellitus,’ * chronic 
nephritis,** hypothyroidism*~*® and xantho- 
matosis.'°~1? High serum cholesterol concen- 
trations have also been found in patients 
with coronary artery disease,'** peripheral 
arteriosclerosis,'° generalized arteriosclero- 
sis,'® exudative vascular retinopathy’? and 
hypertensive vascular disease. '8~”° 

Numerous studies have been made to 
answer the question whether or not the 
serum cholesterol concentration can be 
altered by diet. In fasting, the serum cho- 
lesterol rises in men and in animals (swine, 
cat and guinea pig).”' Total and esterified 
cholesterol increase in a roughly parallel 
way. Following the ingestion of food at the 
termination of the fast, the cholesterol 
bound as ester drops more rapidly than 
does the total cholesterol. 

Slightly higher cholesterol values were 
obtained in four normal women when the 
diet contained 3.1 gm. of cholesterol per 
day than when 0.77 gm. of cholesterol per 
day was given.”* The values were higher 
when the cholesterol was administered in 
egg yolks than in butter containing pure 
cholesterol. Tota] serum cholesterol figures 
as high as 315 mg. per 100 cc. and 600 mg. 
per 100 cc. were reported in two Arctic 


explorers who ate a diet very high in fat 
for twelve months.*® The serum cholesterol 
values dropped to 218 mg. per 100 cc. and 
200 mg. per 100 cc. when, after their return 
to a temperate climate, they resumed a diet 
with a lower fat content. 

When egg yolk powder (100 em. per day) 
was added to a constant 2,500 calorie diet 
given to eight patients with arthritis, the 
serum cholesterol increased by 50 to 170 mg. 
per 100 cc. within six to ten weeks. In two 
nephritics who were treated in the same way 
the serum cholesterol increased by 104 and 
218 mg.** Rabinowitch** found that in 
diabetics, with the institution of a high- 
carbohydrate, low-calorie diet, an immedi- 
ate and sustained decrease of plasma 
cholesterol occurred. 

Steiner”® reported: “Nine individuals 
were placed on diets high or low in fat and 
cholesterol. They were first given a diet 
containing 300 Gm. of fat for six weeks and 
then without interruption placed on a diet 
containing less than 50 Gm. of fat. In five 
of the nine patients there was no increase 
in total serum cholesterol during the period 
of high fat feeding. In four cases a slight 
rise seemed to occur. Three of the patients 
subsequently were placed on the high fat 
diet for a second period but this time 10 Gm. 
of cholesterol in 200 cc. of milk was added 
to the regimen. No significant change 
resulted in the serum cholesterol levels, 
The serum cholesterol levels of the patients 
on a low fat diet were no different from 
those observed during the control period.” 


* From the Department of Medicine, Duke University School of Medicine, Durham, N.C. This work was aided by a 
grant from the United States Public Health Service. 
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Keys”? found that young men, aged 
eighteen to twenty-five, whose diet con- 
tained 1.49 gm. of cholesterol per week had 
the same serum cholesterol concentration 
as those whose diet contained 4.20 gm. 
Average serum cholesterol values ranged 
between 165 and 184 mg. In older men 
aged forty-five to fifty-five the average range 
was between 242 and 258 mg. There was 
no difference in the serum cholesterol con- 
centration when the diet contained 1.62 gm. 
or 4.81 gm. of cholesterol per week. Keys 
summarized, “Neither in the younger nor 
older men is there any relation between 
blood cholesterol and the habitual intake 
of cholesterol, in spite of the fact that the 
differences in the latter are large.” 

Kempner examined the effect of the rice 
diet on the serum cholesterol concentration 
of patients with kidney disease or hyper- 
tensive vascular disease. The rice diet con- 
tains in 2,000 calories not more than 5 gm. 
of fat and about 20 gm. of protein derived 
from rice and fruit, and not more than 
200 mg. of chloride and 150 mg. of sodium. 
A marked reduction of the total?*&~% and 
esterified®° cholesterol concentration in the 
serum of more than 90 per cent of the 
patients was found. 

This paper reports 401 determinations 
of free and esterified serum cholesterol on 
154 patients with hypertensive vascular 
disease. The effect of the rice diet on the 
cholesterol fractions was studied after vary- 
ing periods of time. 


METHODS 


Total serum cholesterol was determined 
according to Bloor’s method?! adapted to the 
photoelectric colorimeter. The Sobel and Mayer*? 
modification of the Schoenheimer-Sperry method 
for free cholesterol was used. All determinations 
were made in duplicate. 

One hundred five patients were male; forty- 
nine patients were female. Twenty-nine of the 
women were fifty years of age or older. The 
ages of the patients ranged from nineteen to 
seventy years, average fifty-one years. 

All patients with nephritis or with fasting 
blood sugar levels above 115 mg. per 100 cc. 
were excluded. None of the patients had 
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clinical thyroid disease. Basal metabolic rate 
was obtained on sixty-nine patients. In fifty-five 
of these, values were between +15 per cent and 
—15 per cent of normal. Six had a basal met- 
abolic rate higher than +15 per cent, average 
+20%; the average total cholesterol of these 
patients before treatment was 300 mg. per 100 
cc. of serum. Eight patients had a basal meta- 
bolic rate lower than —15 per cent, average 
—21 per cent; the average total cholesterol of 
these patients before treatment was 317 mg. 
per 100 cc. of serum. 

One hundred twenty-two of the 154 patients 
had cardiac involvement at the time they were 
first seen. Any one or more of the following is 
taken as evidence of cardiac involvement: 
radiologic report of cardiac enlargement, in- 
version of T; or diphasic T, in the electro- 
cardiogram, bundle branch block, auricular 
fibrillation or myocardial infarction. 

Fifty-six patients had hemorrhagic vascular 
retinopathy. Fifty-five had exudative vascular 
retinopathy. Ten had papilledema. Fifty-six 
patients had renal involvement. A PSP excre- 
tion of less tnan 50 per cent in two hours, a 
blood non-protein nitrogen higher than 45 mg. 
per 100 cc., or proteinuria of more than 0.5 gm, 
per L. is taken here as evidence of renal involve- 
ment, Twenty-one patients had had cerebro- 
vascular accidents or convulsions. Arcus senilis 
was noted in thirty-four patients. 


RESULTS 


The mean total cholesterol of 154 patients 
before treatment was 272 + 4.4 mg. per 
100 cc. of serum. The mean free cholesterol 
of ail 154 patients before treatment was 
76.2 + 1.5 mg. per 100 cc. of serum. The 
mean esterified cholesterol before treatment 
was 195.8 + 3.2 mg. per 100 cc. of serum. 
The mean ratio of free to total cholestero! 
before treatment was 28.0 + 0.25 per cent. 
One hundred twenty-five patients had a 
serum cholesterol of more than 220 mg. 
per 100 cc. of serum before treatment, aver- 
age 289 mg. per 100 cc. Twenty-nine 
patients had a serum cholesterol of 220 mg. 
per 100 cc. or less before treatment, average 
199 mg. per 100 cc, 

Total and free serum cholesterol was 
determined in the serum of thirty-six normal 
individuals whose ages ranged from seven- 
teen to forty-seven years. The mean total 
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cholesterol was 198 + 6.2 mg. per 100 cc. 
of serum. The mean free cholesterol was 
54.9 + 2.1 mg. per 100 cc. of serum. The 
mean ratio of free to total cholestero] was 
27.7 + 0.6 per cent. 

Table 1 summarizes the changes in total 
and free cholesterol and in the ratio of free 


patients who initially had hypercholesterol- 
emia and those whose initial total cho- 
lesterol was normal. In the patients who had 
an initial total cholesterol of 220 mg. or less 
per 100 cc. of serum the ratio of free to total 
cholesterol did not change. In those patients 
who had an initial total cholesterol of 221 


TABLE J 
AVERAGE CHANGES IN THE SERUM CHOLESTEROL FRACTIONS AFTER VARIOUS PERIODS OF RICE DIET 


Mean 
Serum Cholesterol 


(mg./100 cc.) 
Time No, of . Average | Standard ‘i Pipa 
in Days Observations Change Error Difference 
Before After 
Treatment | Treatment 
Total Cholestero! 5~30 60 270 +7.9 | 209 +6.2 -61 4.7 12.82 
31-60 80 271 +6.1} 212 £5.9 —59 4.81 12.27 
61-120 73 271 £7.90 202 + 5.8 +69 4.60 15.00 
121-240 34 272 +8.0} 191 + 7.2 —81 7.04 11.51 
Free Cholesterol 5-30 60 77.242.7 | 64.1 42.4 —13.1 1.57 8.34 
31-66 80 75.7 £2.2} 64.2 + 2.1 -11.5 1.81 6.35 
61-120 73 75.6 +2.3] 59.7 £1.8 —15.9 | 1.56 10.19 
| 76.7 +2.9 | 55.5 +2.2 —21.2 | 2.60 8.15 


121-240 34 


(Free Cholesterol X 100) 


Mean 


Time No. of (Total Cholesterol) Average | Standard t Value 
in Days | Observations Change Error for Mean 
Difference 
Before After 
Treatment | Treatment 
oa i 
1 
Ratio 5-30 60 1 28.5 40.4 | 30.4 40.4 +1.9 47 4.04 
31-60 80 28.0 40.4) 30.2240.4 2.2 47 4.68 
64-120 73 28.0 +0.3 | 29.7 £0.4 +1.7 50 3.40 
121-240 34 28.2 +0.8 | 29.0 +0.4 8 84 0.95 


to total cholesterol over varying periods of 
time, The results of the calculations for 
significance are shown, 

It appears from these data that the total 
cholesterol decreases rapidly and that the 
decrease is maintained when the patient 
follows the rice diet, that the free cholesterol 
decreases at a slower rate than does the 
total cholesterol so that the ratio of free to 
total cholesterol rises accordingly. 

However, there is a difference in the rate 
of decrease in free cholesterol between those 
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mg. or more per 100 cc. of serum there was 
a definite rise in the ratio of free to total 
cholesterol. (Table 1.) 


COMMENT 


We do not know all the sources from 
which cholesterol is derived. It has been 
shown that cholesterol can be synthesized**—** 
and destroyed** in the animal body. Bloch, 
Borek and Rittenberg*® found with the War- 
burg apparatus that intact liver cells under 
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aerobic conditions produced cholesterol 
from acctate containing D,O and C*%, 
Cholesterol can also be synthesized from 
acetone. 

We do not know the mechanism by 
which the norma} cholesterol Jevel in the 
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feeding.*® Recently Steiner and Kendall* 
have produced hypercholesterolemia and 
atherosclerosis in dogs by combined feeding 
of thiouracil and cholesterol. McMeans and 
Klotz*? have found regression of the fatty 
streaks in the arteries of rabbits when the 


TABLE iL 
EFFECT OF RICE DIET ON SERUM CHOLESTEROL FRACTIONS IN TWENTY-NINE PATIENTS WITH AN INITIAL 
“NORMAL” CHOLESTEROL CONCENTRATION AND 125 PATIENTS WITH AN INITIAL CHOLESTEROL LEVEL 
ABOVE “NORMAI.” 


Initial Total Cholesterol (mg. per 100 cc. of serum) 
No. of Patients 


Total Cholesterol (mg. per 100 cc. of serum) 
Before treatment 
After treatment 


Free Cholesterol (mg. per 100 cc, of serum) 
Before treatment 
After treatment 


(Free Cholesterol x 100) 


(Total Cholesterol) 
Before treatment 
After treatment 


Ratio 


150-220 mg, 221-463 mg. 150-463 mg. 
29 125 154 
199 + 3.17 289 + 4.07 272 + 4.41 
166 + 4.85 269 + 3.99 201 + 3.63 
57.2 + 1.76 80.6 + 1,56 76.2 + 1.50 
47.4 41.55 62.5 + 1.39 59.7 + 1,26 
28.7 £0.77 27.9 + 0.26 28.0 £0.25 
28.7 + 0.49 29.8 + 0.27 29.6 + 0.24 


scrum is maintained and why, in the process 
of aging and in certain discases, the serum 
concentration rises. Neither do we know 
under what conditions hypercholesterolemia 
causes atherosclerosis. 

Further studies will be needed to show 
why hypercholesterolemia is reduced by the 
rice dict. It may be due to the low fat or to 
the low cholesterol content of the diet, or to 
both. The low protein content of the diet 
may be of importance. The change in fiuid 
balance, or the low sodium or low chloride 
content, or the relative alkalinity of the 
diet may possibly play a role. The slight 
but definite rise in the ratio of free to total 
cholesterol on the rice diet calls attention to 
the liver. There could be decreased blood 
flow through the liver, decreased excretion 
of free cholesteroi by the liver or decreased 
production of cholestero] or impairment of 
esterification. 

It is known that feeding of cholesterol 
causes hypercholesterolemia and athero- 
sclerosis in rabbits. **~** Atherosclerosis which 
sometimes is found “spontaneously” in 
chickens can be accelerated by cholesterol 


cholesterol was removed from the diet. A 
low fat diet can retard atherosclerosis in 
the chicken.‘’ Leary“! has stated that cho- 
lesterol deposits in the atheromatous lesions 
in man may undergo lysis. Wilens*® has 
observed a relative absence of atherosclero- 
sis in persons dying of wasting diseases and 
concludes that ‘“‘significant resorption of 
previously formed atheromatous lesions 
may occur during periods of marked weight 
loss.”” 

So far there are no figures available which 
show to what extent lowering of the serum 
concentration of free and esterified cho- 
lesterol in man prevents, retards or arrests 
atherosclerosis or causes a regression of 
lesions already present. However, of all the 
diets used in the treatment of hypertensive 
vascular disease the rice diet is the lowest 
in fat and in cholesterol, and has reduced 
hypercholesterolemia in 98.4 per cent of 
the 125 patients whose initial total serum 
cholesterol was more than 220 mg. per 
100 cc. In eighty-two of these patients 
(65.6 per cent) the serum cholesterol fell to 
normal values (220 mg. per 100 cc. or less). 
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CONCLUSIONS 


The rice diet causes a decrease in total, 
free and esterified serum cholesterol in 
patients with hypertensive vascular disease. 

Of the 154 patients studied, 125 had a 
total serum cholesterol concentration greater 
than 220 mg. per 100 cc. before the rice diet 
was started. Twenty-nine patients had a 
serum cholesterol of 220 mg. per 100 cc. or 
less. 

The total cholesterol and the esterified 
cholesterol decreased in 149 of the 154 
patients. The free cholesterol decreased in 
140 patients. There was no change in the 
mean ratio of free to total cholesterol in 
those patients whose initial total cholesterol 
was 220 mg. per 100 cc. of serum or less. 
There was an increase in the mean ratio of 
free to total cholesterol in those patients 
whose initial total cholesterol was 221 mg. 
per 100 cc. or more. 
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Advanced retinopathy with papilledema, hemorrhages or exudates is sup- 
posed to be in nephritis, hypertensive vascular disease ard arteriosciercsis, 
an ominous sign fndicative of irreparable damage to the blood vessels. Tris 
is true unless radical treatment is begun in time to be effective before the 
terminal cerebral, cardiac or renal break-down occurs. The rice diet has 
proved to be effective not only in arresting hemorrhagic and exudative re- 
tinopathy and neuroretinopathy but in reversing these patholegical proces- 
ses to such a degree that even patients who could no fonger distinguish any 
objects have later been able to read fine print. 


The rice diet is an unpleasant and monotonous diet. It consists of 
nothing but rice, fruit and sugar. It must be followed for many months 
before its full effects are obtained. {tt may become ineffective if it is mo- 
dified by so-called “minimal” additions. It is dangerous and may cause 
serious electrolyte imbalarice unless the patient is carefully supervised and 
frequent checks of blood and urine chemistry are made. it contains less 
sodium, less chloride, less protein and less fat than any other salt, proteih 
or fat restricted diet. This is reflected by the changes. in the urinary ex- 
cretion of patients on the rice diet; there is a decrease in sodium chloride, 
total nitrogen, urea, uric acid, creatine bodies, inorganic phosphate, inor- 
ganic sulfate and ethereal sulfate. After about two months on the diet, 
the uyinary excretion of total nitrogen is decreased by 85 per cent, that 
of urea by 90 per cent, that of chloride by 96 per cent, and that of sodium 

99 per cent. (The sodium chloride concentration per 100 cc. of urine 
is less than 15 mg.; on an ordinary diet it is about 600 mg.). 


There are fundamental chemical differances between the effects of star- 
vation and of the rice diet: Hemoglobin, red bloods celis, calcium and to- 
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tal protein, A/G ratio, sugar, carbohydrate tolerance and CO, combining 
power in the blood are deaveased in starvation. On the rice diet, they are 
unchanged or increased. The blood non protein nitrogen and urea nitrogen 
are increased in starvation. On the rice dier, they are decreased, Blood 
volurne and interstitial fluid volume are unchanged o; increased in star- 
vation. On the rice diet, they are decreased. The nitrogen balance is neg- 
ative in starvation. On the rice diet, it is in equilibrium. 

The rice diet causes a marked decrease in abnormally elevated serum 
cholesterol. A high choiesterol concentration in the serum is frequently 
found in arteriosclerosis, coronary artery disease, hypertensive vasculay disea- 
se and exudative vascular retinopathy, as well as in disease of the lens 
and vitreous body, in uncontrolled diabetes mellitus and in the nephrotic 
stage of nephritis.: tm about 150 patients who started the rice diet with 
a normal serum cholesterol, the average decrease was 15 mg. per 100 cc. of 
serum after an average period of 120 days. !n 360 patients with a hyper- 
choiesterolemia before the rice diet, the average decrease was 74 mg. after 
an average period of about 100 days, 

The acid base equilibrium is changed on the rice diet. Sodium and 
chloride are excluded to about an equal degree, but the acid metabolites, 
phosphate and sulfate, are markedly reduced, and the basic element, postas- 
sium, is increased, as compared to an ordinary diet. 

Any of the following criteria were used to determine whether or not the 
diet was beneficial: decrease in the sum of systolic and diastolic blood pres- 
sure of at least 40 mm. Hg; reduction in heart size with change in the 
transverse diameter of 18 per cent or more; change in the T wave of the elec- 
trocardiogram from inverted to upright; disappearance of papiltedema, hemor: 
rhagic and exudative retinopathy. 

The diet proved beneficial in about 60 per cent of the patients with hy- 
pertensive vascuiar disease or with primary kidney disease who followed it for 
an average of about 40 days and in about 80 per cent of those patients who 
followed it for an average of about 150 days. 

It is generally assumed that cardiac enlargement ans T, inversion in hy- 
pertensive vascular disease and chronic glomerulonephritis are caused by the 
high blood pressure. However, marked reduction in heart size reversion of 
the inverted T: to normally upright has occurred in patients on the rice diet 
in spite of the fact that the blood pressure remained at a constant high: level 
or was only insignificantly reduced. 

Advanced retinopathy is a not infrequent manifestation of severe nephri- 
tis, arteriosclerosis arn hypertensive vascular disease. For instance, of 1000 
patients with hypertensive vascular disease treated by the rice diet, 310 had 
papilledema, hemorrhages or exudates, either singly or in combination. 

A few histories will be reported bviefly. They were not chosen from 
the point of view of the best management of the diet nor of the most favor- 
able therapeutic results, but because they are instructive in the discussion 
of the question: Is there any direct relation between the appearance and 
disappearance of vascular retinopathy and the appeararice and disappearance 
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of any of the other manifestations of hypertensive vascular disease, arterio- 
sclerosis and nephritis? 

The first patient (H. R.) was a 39 year old man in the terminal stage 
of chronic glomerulonephritis. In 1919, at the age of 30, he had proteinuria 
and hematuria. Proteinuria (1-+ to 24) persisted. He felt perfectly well, 
but at a youtine examination at the University, when he was 18 or 19, 44- 
proteinuria was found and he was advised to leave college and rest. He 
rested for the next two years and since that time has led .a moderately active 
life without physical strain. 

In January, 1948, he was hospitalized because of headache and high blood 
pressure. “His heart was enlarged and his kidneys were not good” He 
was treated with theobromine, ascorbic acid and nicotinic acid. {In the sum- 
mer of 1948, he had had a hemorrhage. A few weeks later, he “bumped his 
head against a door”, one hight, and was unconscious for a few minutes.After 
that time, he had severe headaches with nausea and yomiting. The blood 
pressure continued to go up and there was progressive blurring of vis‘on in 
both eyes. Because of this, the patient was sent to our clinic on October }, 
1948. 

The blood pressure on admission was 240/140. The right eye showed 
massive papilledema and retinal edema, extensive hemorrhages and exudates. 
The arteries were narrow; the veins were full (Plata 1). The left eye showed 
massive papilledema; because of extensive hemorrhages and exudates, the con- 
tinuity of the blood vessels was lost. The veins were full. No detail of 
the arteries could be made out (Plate 2). 

The transverse diameter of the heart was 11.4 cm.; the chest diameter 
was 29.5 cm. T, in the electrocardiogram was upright; the angle of the 
electrical axis was 465° Hemoglobin was 14.3 Gm.; non protein nitrogen 
114 mg., urea nitrogen 82 mg., sugar 92 mg. per 100 cc., blood; chlorides 
107m Eq. per. 1000 ce. serum; cholesterol 320 mg. per 100 cc. serum; plas- 
ma protein 6,8 Gm. per 100 cc.; urine protein 4.5 Gm. per 1000 cc.; occa- 
sional hyaline casts and 10-12 red blood cells were seen per high power field. 
The total PSP excretion in two hours was 10 per cent. The concentration- 
dilution test showed a range from 1.010 to 1.031. 

The patient was started an the rice diet October 2, 1948. He followed 
the basic rice diet for 342 months. Then the diet was gradually modified to 
include small amounts of vegetables and vegetable oil. The average urine 
chloride concentration (as NaC, per 100 cc.) was: 10 mg., October 15-28, 
1948: 9 mg, December 25 to January 14; 41 mg, February 2) to June 13 
and 26 mg., July 10 to November 21, 1949. 

Headache nausea and vomiting disappeared. The blood pressure, which 
at first (October 1-11,1948) averaged 225/143, decreased gradually, March 
23-25, 1949, it averaged 186/117. November 21, 1949, it was 180/114. At 
that time, the tranverse diameter of the heart was 10.5 cm.; the chest dia- 
meter was 29.7 cm.. T: in the electrocardiogram was upright; the angle of 
the electrical axis was -+-79°. The non protein nitrogen was almost as high 
as it had beer; on admission: 90 mg. per 100 cc. blood, urea nitrogen 55 
mg. per 100 ce. blood. The chloride wes 96 mEq. per 1000 cé¢. serum; the 
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cholesterol! 100 mg. per 100 cc. serum. The plasma protein remained un- 
changed: 68 Gm. per 100 cc. The urine protein had decreased from. 4.5 
Gm. to 0.16 Gm. per 1000 cc. An occasional red blood cell was seen per 
high power field. The total PSP excretion in two hours was 7 per cent. 


There was continuous improvement of the retinopathy. The eyeground 
photographs taken November 22, 1949, 13 months after the start of the 
rice diet, show the right disc well outlined. Papilledema, retinal edema he- 
morshages and exudates have disappeared. The veins are less engorged and 
less tortuous; the arteries are still narrow and. irregular in caliber. Choroid- 
al pattern is prominent (Plate 1). There is some residual blurring along 
the temporal border of the left disc and revascularization at the upper nasal 
margin of the disc. Papilledema, retinal edema, hemorrhages and exudates have 
disappeared. The veins are fess engorged and less tortuous. The arteries 
are still narrow and irregular in caliber, especially the inferior temporal arte- 
ry. There is sheathing of one branch of the superior nasal artery. Choroidal 
pattern is prominent (Plate 2). 


The second patient (F_H.) was a 33 year old man in the terminal 
Stage of chronic glomerulonephritis. From the age of 8 to 26, ha had osteo- 
myelitis for which 10 or 12 operations were performed, The osteomyelitis 
had been clinically inactive since 1943. In 1946, he was accepted for life 
insurance. in September, 1947, he had a severe epistaxis for which he was 
admitted to the Michaet Reese Hospital. Blood pressure at that time was 
240/140. The electrocardiogram showed left axis deviation. Serum crea- 
tinine was 2.7 mg. per 100 cc.; serum protein 67 Gm.; albumin 
4.5 Gm.; globulin 2.2 Gm. Hemoglobin was 13.8 Gm.; RBC 4.500.000. The 
urine contained from 2+ to 44 protein, 8-10 hyaline casts, 18-20 red blood 
cells, 4-5 white blood cells per high power field. The urine culture was 
positive for staphylococcus aureus, the same organism as Cultured from the 
osteomyelitis. The intravenous pyelogram showed slow excretion. The pa- 
tient was given a salt-poor diet with unrestricted protein. and a course of 
penicillin following which urine cultures were negative. The blood pressu- 
re remained approximately 220/140. in December, 1947, he went on a ri- 
ce diet: the blood pressure dropped to 180/140. After that, he followed 
a rice diet at some times, at other times an ordinary diet. From Novem- 
ber, 1948, on, he had periodic headaches which subsided on resuming a si- 
ce diet. The blood pressure most of the time was around 200/140. in the 
spring of 1948, the visicn in his right eye diminished rather suddenly. Fye- 
ggound changes were found. From the fal! of 1948, he noticed some swel- 
ling of the eyelids on awakening. Because of the progressive loss of vision, 
the patient came fo our clinic on March 21, 1949. 

The blood pressure on admission was 244/152. The right eye showed 
papitledema. Large and smal{ hemorrhages and hard exudates were pre- 
sent around the disc and the macular area. There was a partial star-figu- 
re in the macula. The arteries showed foca! spasm and the light reffex 
was increased (Plates 3 and 4). The left eye showed papilledema and pe- 
ripapillary edema, large and small hemorrhages and hard exudates below 
the disc and in the nasal and temporal area. The was perivascular shea- 
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thing of the artery passing inferiorly and nasally from the disc. The veins 
were tortuous (Plates 5 and 6). 

The transverse diameter of the heart was 13.8 cm.; the chest diameter 
was 29.5 cm. Ty in the electrocardiogram was upright; the angle of the 
electrical axis was +31°. Hemoglobin was 9.8 Gm.; non protein nitrogen 
70 mg., urea nitrogen 43 mg. per 100 cc. blood; chlorides 102 mEq, per 
1000 cc. serum; cholesterol 165 mg. per 100 cc. serum; plasma protein 7.3 
Gm. per 100 cc.; urine protein 4 Gm. per 1000 cc.; occasional hyaline casts 
and 6-8 red blood cells were seen per high power field. The tota! PSP excre- 
tion in two hours was 9 per cent. The concentration-dilution test showed 
a range from 1.007 to 1{010. 

The patient was started on the rice diet for 3 months. Then the diet 
was gradually modified to include small amounts of vegetables, vegetable oil, 
ruts and oatmeal. The average urine chloride concentration {as NaC! per 
166 cc.) was: 33 mg., Aprit 12 to May 1, 1952 14 rg, fune 5 to June 
22 and 17 mg; July 30, 1949 to January 30, 1950 

The headache disappeared. The blood pressure, which at first (March 
21-28, 1949) averaged 229/142, decreased gradually. June 20-30, 1949, it 
averaged 157/117; eleven months later, 141/106 (average of 10 readings in 
January and February, 1950). On February, 1950, the transverse diame- 
ter of the heart was 10.9 cm.; jthe chest diameter was 28.4 cm. 7: in the 
electrocardiogram was upright; the angle of the electrical axis was +-66° 
Hemoglobin was 12.4 Gm.; non protein nitrogen 42 mg., urea nitrogen 15 
mg. per 100 cc. blood; chlorides 90 mEq. per 1000 ec. serum; cholesterol 
200 mg. per 100 cc. serum,; plasma protein 7.4 Gin. per 100 cc.; urine protein 
0.3 Gm. per 1000 cc.; no red blood ceils were seen in the sediment. The to- 
tal PSP excretion in two hours was 21 per cent. 

There was continuous improvement of the retincgathy. The eyeground 
photographs taken February 3, 1950, 1i montrs after the start of the rice 
diet, show the right disc well outlined, except afong the inferior margin. 
The arterial light reflex persists; arteries show less spasm. There are still 
a few hard exudates. _ The star-figure, the hemorrhages and the papilledema 
have disappeared (Plates 3 and 4). The left dis is well outlined. The veins 
are less tortuous. The perivascular sheating is unchanged. There is focal 
spasm of the superior nasal vesse!. The hemorrhages and most of the exu- 
dates have disappeared (Plates ‘5. and 6), 

The third patient (S. V.) was a 22 year old man with advanced chronic 
giomerulonephritis. In 1936, at the age of 9, he had purpura. This recur- 
red in 1941, at the age of 14: he had a great deal of abdominal pain; pro- 
teinuria was noted. He was hospitalized for four months and treated with 
3 diet from which milk, eggs and wheat, to which he had been found sensi- 
tive, were omitted. The proteinuria persisted and the blood pressure remain- 
ed “slightly elevated” The patient attended highschool and college and 
was asymptomatic until Christmas, 1948, when he noted blurring of vision 
in the right eye. Within a few days, he developed bilateral temporal head- 
aches which continued for about two weeks. He was hospitalized for four 
weeks and treated with a low calorie, salt-poor diet. Because of progres- 
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sive less of vision, the patient was transferied to our clinic on February 11 
1349 

The blood pressure on admission was 200/112. The right eye showed 
blurring of the disc along the nasal border, no paptiledem2. A large hemcr- 
thage near the disc and small scattered hemorrhages and numerous hard exu- 
dates were present. The veins were tortuous and distended; arterio-venous 
compressicn was present; the arteries were attenuated. There was focal 
spasm of the arteries with focal sclerosis in the superior and inferior tempo- 
rai arteries (Plates 7 and 8). The left eye showed blurring of the disc along 
the superior, inferior and nasal borders. There were numerous smatt hard 
exudates and several small hemorrhages. The veins were distended and 
tortuous {Plate 9). 

The transverse diameter of the heart was 13.0 cm.; the chest diameter 
was 28.5 cm, (Figure 1). In the electrocard'ogram, ST, and ST, were si ght 
ly depressed; the angle of the electrical axis was + 74°. Hemcglotin was 
14.6 Gm.; non protein nitrogen 64 mg., urea nitrogen 39 mg, sugar 
}12 mg. per 100 cc. blood; chlorides 101 mEq. per 1000 cc. serum; choles- 
erol 265 mg. per 100 cc. serum; plasma protein 6.9 Gm. per 100 cc.; urne 
protein 0.55 Gm. per 1000 cc.; 8-10 red blood cells were seen per high 
power field. The total PSP excretion in two hours was 26 per cent. 

The patient was started on the rice diet on February 11, 1949. He fol- 
lowed the basic rice diet for 3% months. Then the diet was gradua!ly mo- 
dified to include sma‘! amounts of nuts, vegetables, vegetable oil and home- 
made butter. The average urine chloride concentration (as NaCl per 100 cc.) 
was: 36 mg., Februray 25 to March 10, 1949; 15 mg, May 6-19 and 14 mg,, 
June 15, 1949, to January 9, 1950, 

The blood pressure decreased gradually. May 10-19, 1949, it averaged 
128/86, Novernber 1-5, 140/93. The heart decreased in size (Figure 1). 
November 2, the transverse diameter was 10.5 cm.; the chest diameter 
was 28.8 cm. The ST changes in the elect tacardiogran disappeared; the angle 
of the electrical axis was +-81° Hemoglobin was 16.0 Gm. The non pro- 
tein nitrogen and urea nitrogen were: February 11, 1949, 64 and 39; April 
7,58 and 28; November 2,44 and 10 mg. per 100 cc. blood. Novem- 
ber 2, the chlorides were 89 mEq. per 1000 cc. serum. he cholesterol 
concentration in the serum decreased: February 11, 265; April 7, 185; Ju- 
ly 12, 120; November 2 {after the addition of vegetable ai! and butter), 
160 mg. per 100 cc. serum. The plasma protein increased: February 11, 
69: April 7, 7.5; July 12, 8.5; November 2, 8.0 Gm. per 100 cc. The uri- 
ne protein decreased from 0.55 Gm. (average February 11-23. 1949) to 
0.06 Gm, per 1000 cc. (average November 1-5). Three to 4 red blood 
cells were seen per high power field, The total PSP excretion in two hours 
was: February 11, 26 per cent; May 18, !8 per cent; July 12, 16 per 
cent; November 2,21 per cent. 

There was continuous improvement of the retinopathy. The eyeground 
photographs taken November 4 1949, 9 months after the start of the rce 
diet, show the rieht disc more clearly outlined. The veins are less tortuous 
and less engorged; arterio-venous compression as before; fess arteriolar spasm. 
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The hemorrhages have disappeared. Very few hard exudates remain (Pla- 
tes 7 and 8). The left disc is more clearly outlined. The veins are less 
engorged. The hemorrhages and hard exudates have disppeared (Plate 9). 

The fourth patient (N. W.) was a 40 year old woman with advanced 
chronic nephritis. She had always been well until 1942, when at the age 
of 37, she had an attack of renal colic, characterized by dysuria, frequency, 
chills. blood in the urine and right flank pain. For some time, she 
was asymptomatic, but in 1943, a second attack of renal colc occurred, 
and she had the same symptoms again. She had no further trouble until 
early in 1945 when bilateral frantal headaches associated with nausea and vo- 
miting began. She had no appetite, felt very weak and lost a good deal of 
weight. Three months later, the vision became impaired and scotomata were 
noticed. A month after that, hypertension, 200 plus systolic, was found. Pus 
and protein were present in the urine. Medication was given which decreased 
the intensity of the headaches, but nausea and vomiting persisted and became 
progressively worse so that from February till August, 1945, she lost 30 pounds. 
Since june, 1945, dyspnea on exertion had been present and since the begin- 
ning of Ju'y, she had been on digitalis. In the middle of July, she had a sore 
throat, pain in the right flank, a swo!len face and neck and a fever of 102 de- 
grees F. There was no dysuria pr frequency. She was treated with quin’ne 
and atabrine, The fever subsided. Because of persistent weakness and pro- 
gressive loss of vision, the patient was sent to our clinic on August 8, 1945. 

Fhe bloed pressure on admission was 180/100. The right eye showed 
papilledema, retinal edema, hard and soft exudates (Plate 10). The left 
eye showed papilledema and retinal ederna. There were hard and soft exu- 
dates, a partial star-figure and a few hemorrhages. The veins were engor- 
ged and tortuous (Plates 1] and 12). 

The transverse diameter of the heart was 13.8 cm.; the chest diame- 
ter was 27.9 cm. The electrocardiogram showed inversion of T, and di- 
phasic Ts; the angle of the electrical axis was +30° Hemoglobin was 
85 Gm; non protein nitrogen 84 mg., urea nitrogen 57 mg., sugar 107 mg. per 
100 ce. blood; chlorides 99 mEq. per 1000 cc. serum; cholesterol 180 mg. 
per 100 cc. serum; plasma protein 6.9 Gm. per 100.; A/G ratio 10. The 
urine protein was 1+. The total PSP excretion in two hours was 18 per 
cent. The patient had profuse vaginal bleeding for which a curettage was 
done on August 23, 1945. The histological diagnosis was estrogenic: endo- 
metrium; no malignancy. 

The patient was started on the rice diet August 10, 1945. She follow- 
ed the basic rice diet for 5 weeks. For the next 5 months, she was on a 
modified rice diet. The average chloride concentration (as NaC] per 100 
cc, of urine) was: 13 mg., August 28 to September 8, 1945, and 28 mg. 
November 15 to January 25, 1946, 

The blood pressure decreased within a few weeks. August 8-14, 1945, 
it averaged 160/92; August 15-21, 144/90; August 22-28, 142/94; August 
29-September 4, 133/89; September 12-15, 130/87. Headache, nausea and 
vomiting disappeared. The dyspnea subsided although digitalis was discon- 
tinued. The inon protein nitrogen and urea nitrogen decreased gradually. 
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The plasma protein increased. November 15-17, 1945, the blood pressure 
averaged 144/99. The transverse diameter of the heart was {1.7 cm.; the 
chest diameter was 28.5 cm. T, and Ty in the electrocardiogram were upright; 
the angle of the electrical axis was -+58°. Hemoglobin was 12.1 Gm.; nor. 
protein nitrogen 35 mg, urea nitrogen 13.2 mg. per 100 cc. blood: chlorides 101 
mEq. per 1000 cc, serum; cholesterol 195 mg. per 100 cc. serum: plasma 
protein 7.7 Gm. per 100 cc. The urine protein was 3-+. The total PSP. excre- 
tion in two hours was 24 per cent. . 

After January, 1946, the patient no longer followed the modified rice 
diet well. The urine chloride concentration-May 28, 1946, and March 17, 
1947, averaged 147 mg. (as NaCl per 100 cc.), 

The blood pressure increased again. In March, 1947, it was 193/117. 
The transverse diameter of the heart was 13.2 cm.; the chest diameter was 
28.1 cm. T: an T, remained upright; the angle of the electrical axis de- 
creased to +23°. Hemoglobin was 12.6 Gm.; non protein nitrogen 5] mg, 
urea nitrogax 28.8 mg. per 100 cc. blood; chlorides 98 mEq. per 1000 cc. 
serum; cholesterol 155 mg. per 100 cc, serum; plasma protein 7.1 Gm. per 
100 cc. The urine contained a heavy trace of protein. The total PSP 
excretion in two hours was |3 per cent. 

In spite of the fact that the diet was not followed well and the blood 
pressure increased again. there was continuous improvement of the retino- 
pathy. The eyeground photographs taken March 19, 1947, 19 months after 
the start of the rice diet, show the right disc moderately well outlined. Pa- 
pilledema, retinal edema and hard exudates have disappeared (Plate 10). The 
left eye shows the disc well outlined. The veins are straighter. Star-figure, 
papilledema, hemorrhages and exudates have disappeared (Plates 11 and 12). 

The fifth patient (D. K.) was a 19 year old girl with hemorrhagic exu- 
dative retinopathy. The primary disease was either malignant hypertension 
or advanced chronic glomerulonephritis. She came to the clinic on March’ 
8, 1949 with the chief complaint of failing vision of 12 days duration, She 
had always beén well. When she entered a school of nursing in 1946, her 
blood pressure was 120/80, but a trace of protein was present in the urine. 
In July, 1948, on a routine examination, he: blood presure was 190/120. This ~ 
was attributed to emotional excitement and phenobarbital was given. During 
the fall of 1948, the blood pressure was checked several times; it was 
about 130/90. She said she had had some arguments with the head nurse 
and was almost dismissed from the schoo!. There were several weeks when 
she was “always worried and excited”. During this time, she began to have 
headaches, chiefly behind the eyes, occurring practically every day after 
breakfast and lasting all day. They were not severe. On her days off, 


- the headaches did not occiir. With the headaches, she frequently had pound 


ing of the heart and when she was excited she noticed that it was beating . 
very rapidly Occasionally, after January 1, 1949, she had nausea and 


- yomiting.On February 24, her vision became blurred. She went to an oph- 


thalmologist who referred her to the medical service; she was put to bed. 
The blood, pressure in the arms fluctuated between 170 and 200 systolic 
and 120 and 150 diastolic. A diastolic reading of 170 was obtained twice. 
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The blood pressure in the legs was 260/170. Advanced retinopathy was found. 
The heart was enlarged to the left. The transverse diameter was 
13.4 cm. the chest diameter was 25.8 cm. A loud blowing systolic mur- 
mur was heard. Cystoscopy showed the bladder to be inflamed. The im- 
pression was acute cystitis. Retrograde pyelograms were negative. The treat- 
ment consisted of complete bed rest, a sodium poor diet (5 Gm. daily), 120 
mg. of rutin daily, and emperin for the headache. Since there was no improve- 
ment, the patient was sent to our clinic on March 8, 1949, 

The blood pressure on admission was 204/138. The right eye showed 
the disc markedly blurred. There was slight papflledema and retinal edema. 
There were scattered cottony exudates and hemorrhages, hard exudates or ede- 
ma residue below and medial to the disc. The macular area showed masive exu- 
dates and edema. The veins were engorged; arterio-venous compression was 
present; there was a slight increase in the light reflex on the arteries (Pla- 
tes 13 and 34). The left eye showed papilledema. Edema, hemorrhages,cot- 
tony and hard exudates were in the macular area. There was venous en- 
gorgement and tortuosity, and general attenuation and focal spasm of the 
arteries (Plates 15 and 16). 

The heart was enlarged, chiefly to the left. The transverse diameter 
was 11.2 cm. There was a gallop rhythm and a loud blowing systolic mur- 
mur at the apex. T, in the electrocardiogram was upright; the angle of the 
electrical axis was +68°. Hemoglobin was 14.1 Gm.; non protein nitrogen 
44 mg., urea nitrogen }9 mg., sugar 103 mg., per 100 cc. blood; chlorides 98 
mEq per 1000 cc. serum; cholesterol 233 mg, per 100 cc. serum: plasma protein 
6.5 Gm. per 100 cc.; urine protein was 2.0 Gm. per 1000 cc. The total PSP 
excretion in two hours was 20 per cent. 

The patient was started on the rice diet immediatelly. She followed 
the basic rice diet for 4 months Then the diet was gradually modified 
to include small amounts of vegetables, vegetable oi! and nuts. The avera- 
ge urine chloride concentration (as NaCl per 100 cc.) was: 35 mg., March 
28 to April 11, 1949; 14 mg, June 24 ta July 10, and 25 mg., August 8 to 
January 17, 1950. 

The blood pressure, which at first (March 8-9, 1949} averaged 191/134, 
decreased gradually. July 6-15, it averaged 158/111, September 21-23, 
* 145/100. Headache, nausea and vomiting disappeared. September 21, 1949, 
the transverse diameter of the heart was 10.2 cm.; the chest diameter was 
25.2 cm. T, in the electrocardiogram was upright; ‘the angle of the electri- 
cal axis was +- 72°. Hemoglobin was 13.0 Gm.; chlorides 92 mE£q., per 
1000 cc. serum: cholestero! 215 mg. per 100 cc. serum. The plasma pro- 
tein increased from 6.5 to 7.5 Gm. per 100 cc. The urine protein decreased 
from 2.0 Gm. to 0.72 Gm. per 1000 cc. However, the total PSP excretion in 
two hours decreased from 20 to 15 per cent, the non protein nitrogen in- 
creased from 44 mg. to 64 mg., the urea nitrogen from 19 mg. to 39 mg. 

There was continuous improvement of the retinopathy. The eyeground 
photographs taken September 23, 1949. 6 months after the start of the 
rice diet, show the right disc well outlined. The veins are less engorged 
and straighter. Arterio-vanous compression is still present. There is still 


226 


KEMPNER 


10 WALTER KEMPNER 


increased light reflex"on the arteries, but they are less tortuous. Hemor- 
rhages, cottony exudates and nearly all of the edema residue have disap- 
peared (Plates 13 and 14). The left eye shows the disc well outlined. 
There is less arteriolar constriction. Hemorrhages, cottony exudates and ede- 
ma residue have disappeared (Plates 15 and 16). 

The sixth patient (W. H.) was a 40 year old man with hypertensive 
and arteriosclerotic vascular disease. Early in 1940, when he was 36, he 
developed headaches and dizziness, Blocd pressure readings were 180 to 
to 200 systolic. An abnormal electrocardiogram was found. He was kept 
in bed for six weeks and then resumed his activities A few months later 
he was re-examined and was advised to rest for another twelve weeks, His ner- 
vous tension improved, but the systolic blood pressure remained between 180 
and 205. He was almost asymptomatic between 1941 and 1944 but be- 
cause of the persistent blood pressure elevation, he came to our hospital 
in July, 1944. 

The blood pressure on admission was 220/148. The right eye showed 
a well-outlined disc, increased light reflex on the arteries, arterio-venous 
compression, no hemorrhages or exudates. The left eye showed a well- 
outlined disc, increased light reflex on the arteries, arterio-venous compres- 
sion and tortuosity of the veins, no hemorrhages or exudates. 

The transverse diameter of the heart was 16.8 cm.; the chest diameter 
was 31.0 cm. ‘The aorta was tortuous. T: in the elctrocardiogram was in- 
verted: the angle of the electrical axis was —- 55° (Figure 2). Hemoglobin 
was 15.3 Gm.: non protein nitrogen 34 mg. per 100 cc. blood. There was 
no proteinuria. The total PSP excretion in two hours was 60 per cent 

The patient was started on the rice diet September 4, 1944. The 
blood pressure, which at first (July 24-September 4, 1944) averaged 
203/131, decreased gradually. October 24, 1944, it was 168/112. At that 
time, the transverse diameter of the heart was 13.8 cm.; the chest diame- 
ter was 31.7 cm. During 1945, he was seen on seven occasions. 
The blood pressure average was 163/108. He followed the rice diet 
fairly well for one year. Then, although he continued to eat some rice and 
fruit, he also took other food and gradually resumed a “normal” diet. He 
was not seen in the clinic between January, 1947, and September, 1948. 
During these twenty months, he felt well and was asymptomatic except that 
in March, 1948, he had a severe epistaxis.On awakening on September 10, 
1948, he noticed that the vision of his right eye was blurred, but he was 
still able to identify large objects. He immediately resumed the strict ri- 
ce diet, and a week later on September 17, 1948, he returned to our clinic. 

The blood pressure on this admission was 200/114. In the right eye, 
there was a thrombosis of the superior temporal vein. The disc was blurred. 
Hemorrhages and exudates covered the superior half of the retina. There 
was increased light reflex on the arteries, tortuosity of the veins and arterio- 
venous compression, The veins were engorged. The left eye showed a 
well-outtined disc, increased light reflex on the arteries, and tortuosity of 
the veins. 
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The transverse diameter of the heart was 14.0 cm.; the chest diameter 
was 31.7 cm. Ty, in the electrocardiogram was inverted; the angle of the 
electrical axis was — 39° (Figure 2). Hemog'obin was 16 Gm.; non pro- 
tein nitrogen 26 mg., urea nitrogen 6.6 mg. per 100 cc. blood; chlondes 9 
mEq. per 1000 cc. serum; cholesterol 175 mg. per 100 cc. serum: plasma 
protein 6.3 Gm. per 100. cc.; urine protein 0.1 Gm, per 1000 cc, The total 
PSP excretion in two hours was 62 per cent. 

The patient was again started on the rice diet September 17, 1948. 
He followed the basic rice diet for 3 months, a slightly modified diet for 
3 months, and then he again deviated from his diet. The average urine 
chloride concentration (as NaCl per 100 cc.) was: 11 mg, September 24 
to October 10, 1948; 13 mg, December 1? to December 17; 16 mg, Ja- 
nuary !] to March 3, 1949, and 76 mg, July 13, 1949, to February 2, 1950. 

Eyegound photographs were not taken until November 8, 1948, be- 
cause of the danger of increased intraocular tension. The right eye shows 
hemorrhages and exudates covering the supramacular area, tortuosity of the 
veins and sheathing of a branch of the superior temporal vein (Plate 17). 

The blood pressure, which averaged 196/123 (September 17-22, 1948), 
decreased gradually. December 10-19, 1948, it averaged 141/98. March 3, 
1949, it was 128/90; July 13, 1949, 140/100; February 2, 1950, 142/96. 
The vision improved. The T: in the electrocardiogram, which had been in- 
verted since July, 1944, was diphasic in July, 1949, and upright in February, 
1950 (Figure 2). The angle of the electrical axis in February, 1950, was 
— 25° The transverse diameter of the heart was 12.7 cm.; the chest dia- 
meter was 31.7 cm. Hemoglobin was 15.5 Gm.; non protein nitrogen 31 mg., 
urea nitrogen 11.0 mg. per 100 cc. blood; chlorides 104 mEq per 1000 cc. 
serum; cholesterol 210 mg. per 100 cc. serum; plasma protein 6.0 Gm. per 
100 cc.; there was no proteinuria, The total PSP excretion in two hours 
was 66 per cent, 

There was continuous improvement of the retinopathy. The eyeground 
photographs taken February 2, 1950, 17 months after the patient resumed 
the rice diet, show perivascular sheathing of a branch of the superior tem- 
poral vein and extensive revascularization in the right eye; the hemorrhages 
and exudates have disappeared (Plate 17). The feft disc is well-outlined. 
The tortuosity of the veins is stil present. There are no exudates or hem- 
orrhages. 

The seventh patient (MG.) was a 48 year old woman with so-called 
“benign” essential hypertension. In 1928, at the age of 28, she had toxe- 
mia during her first pregnancy. For the next 7 years, her systolic pressure 
varied between 130 and 170. Of 5 subsequant pregnancies, two terminated 
spontaneously in the third and sixth month; two were interrupted during the 
third month because of severe headaches and bfood pressure elevation. Se- 
veral operations were done between 1935 and 1947: cholescystectomy, append- 
ectomy, hemorrhoidectomy, removal of “a lump in the feft side of the 
abdomen” and repair of a bladder stricture During this time, the blood 
pressure was 160 to 170 systolic. in 1942, she had “some kind of hormone 
therapy” and gained in weight to 270 pounds. Then she followed a re- 
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duction diet and lost about 90 pounds. During 1946, 1947 and 1948, the 
patient felt tired, was easily upset and sometimes cried without much rea- 
son. One day in 1947, she had a “black out” and “blurred vision for a few 
hours”. Because pf fatigue, nervousness and “visual disturbances”, the patient 
was sent to our clinic on December 30, 1948. 


The blood pressure on admission was 280/160. The weight was 205 
pounds, with a height of 52”. 


in both eyes, the discs were well-outlined. The arterial light reflex 
was widened. The arteries were attenuated. Focal arterial spasm and scle- 
rosis were present. The veins were tortuous. In the right eye, there were 
no hemorrhages or exudates. In the left eye, there were hemorrhages and 
cotton wool patches above the macula — probably due to thrombosis of the 
branch of the superior temporal vein — and several small hemorrhages be- 
low the disc (Plate 18). nn eee 

The transverse diameter of the heart was 12.7 cm.; the chest diame- 
ter was 27.0 cm. The ST segments in leads 1 and 2 of the electrocardiogram 
were depressed. T, was diphasic; the angle of the electrical axis was 
-+20°. Hemoglobin was 12.6:Gm.; non protein nitrogen 34 mg. 
urea nitrogen 16 mg; sugar 93 mg. per 100 cc. blood; chlorides 103 
mEq. per 1000 cc. serum; cholesterol 285 mg. per 100 cc. serum; plasma 
protein 7.0 Gm. per 100 cc.; urine protein 0.) Gm. per 1000 cc. The total 
PSP excretion in two hours was 5] per cent. The concentration-dilution 
test showed a range from 1.003 to 1.024. 

The patient was started on the rice diet January 6, 1949. She follow- 
ed the basic rice diet with some exceptions for 4 months (December, 1948, 
to April, 1949), during which time she lost 40 pounds: a diet modified by 
the addition of small amounts of vegetables, vegetable oi! and nuts for 5 
months, during which time she lost an additional 32 pounds, and the basic 
rice diet for another 4 months during which time she lost 15 pounds. The 
average urine chloride concentration (as NaCl per 100 cc.) was: 22 mg. 
January 20, 1949, to February 4, 68 mg., April 11 - 19; 45 mg., May 19 to 
September 13; 27 mg., October 12 ~ 25, 1949, and 8 mg., January 24 to 
February 4 1950. 

The blood pressure, which at first (December 30, 1948, to January 10, 
1949) averaged 241/136, decreased gradually. February 11-21, it averaged 
199/124; March 11-21, 202/119; April 11-21, 195/119: June 15-16, 
171/106: October 4-14, 170/103; January 24-February 3, 1950, 163/100. 
The weight decreased: December 30, 1948, it was 205 pounds; April 20, 
1949, 166 pounds; October 9, 132 pounds and January 21, 1950, 117 pounds, 
The ‘cholesterol decreased: December 30. 1948) it was 285 mg.; April 13, 
1949, 235 mg; June 15, 155 mg.; December 30, 165 mg. per 100 cc, serum. 
The transverse diameter of the heart decreased from 12.7 cm. (December, 
1948) to 11.4 cm. Vanuary, 1950); the chest diameter measured 27.0 and 
27.5 cm. respectively. The diphasic Ts became upright; the angle of the 
eletrical axis remained 4-20° Hemoglobin was 11.3 Gm.; non protein ni- 
trogen 25 mg., urea nitrogen 6.0 mg. per 100 cc. blood: chlorides 93 mEq. 
per 1000 cc. serum; cholesterol 170 mg. per 100 cc. serum; plasma protein 


229 


THE TREATMENT OF RETINGPATHY IN KIDNEY DISEASE 


THE TREATMENT OF RETINOPATHY IN KIDNEY DISEASE 13 


6.1 Gm, per 100 cc. There was no proteinuria. The total PSP excretion in 
two hours was 50 per cent (February 10, 1950). 

There was continuous improvement of the retinopathy. The photograph of 
the macular area of the left eye taken January 25, 1950, 124% months after 
the start of the rice diet, shows increased light reflex and perivascular 
sheathing of the superior tempora! vein and its branches. Revascularization 
is present. The smaller veins, especially branches of both superior and inferior 
temporal veins, are less tortuous and Jess engorged. Hemorrhages and exu- 
dates have disappeared (Plate 18}. 

The eighth patient (A. H.) was a 45 year old woman with malignant 
hypertension, She had always been well until 1950 when at the age of 42 che 
developed headaches; they occurred daily and were most severe in the morn- 
ing At first, they were relieved by aspirin. In 1946, because of the in- 
tensity of the headaches, she consulted a physician. Hypertensicn, 225 to 
240 systolic. was found. {t is not certain whether or not proteinuria was 
present. She rested more and did less housework. Salt was restricted. 
Because there was only slight improvement, her physician started her on a 
rice diet which she “followed with some cheating for three months”. The 
headaches continued. The blood pressure remained above 2CO systolic. 
"Because she did not have the will-power” to follow the diet, it was discon- 
tinued. In April, 1948, when the systolic reading was almost 300, a modified 
rice diet was tried again. In June, the blood pressure was 210 systolic,. 
and the eyegrounds were reported to be normal. In September, after a 
vacation, the blood pressure was 210 systolic. Early in November, 1948, a 
reading of 240 systolic was obtained and on November 23, 1948, she was 
sent to our clinic, 

The blood pressure on admission was 300+/150. The right eye showed 
massive papilledema and peripapillary edema; masses of hard exudates and 
scattered hemorrhages. The veins were engorged and very tortuous, the ar- 
teries narrow with localized areas of marked constriction (Plate 19}. The 
left eye showed massive papilledema and peripapillary edema, masses of hard 
exudates and scattered hemorrhages. The veins were engorged, the arteries 
narrow with localized areas of marked constriction (Plate 20). 

The transverse diameter of the heart was 12.4 cm.; the chest diameter 
was 23./ cm. The electrocardiogram showed a diphasic T:; the angle of 
the electrical axis was -16°. Hemoglobin was 13 Gm.; nor, protein nitrogen 
36 mg., urea. nitrogen 16 mg., sugar 140 mg. per 100 cc. blood; chlorides 
102 mEq. per 1000 cc. serum; cholesterol 270 mg. per 100 cc. serum: plasma 
protein 7.2 Gm. per 100 cc.; urine protein 0.8 Gm. per 1000 cc. Twenty- 
two to 24 white blood cells were seen per high power field, no red blood 
cells or casts. The total PSP excretion in two hours was 88 per cent. 
The concentration-dilution test showed a range from 1.005 to 1.020. 

The patient was started on the rice diet November 27, 1948: she fol- 
lowed it strictly until March. The headache disappeared complete'y. The 
blood pressure decreased. November 23-30, 1948, it averaged 256/135: 
February 23-March 3, 1949, 179/102. The transverse diameter of the heart 
decreased from 12.4 cm. to 11.1 cm.; the chest diameter measured 23.7 
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and 23.8 cm. respectively. The diphasic T: became upright; the angle of 
the eietrical axis increased to-5°. Hemoglobin was 13.3 Cm.; non pro- 
tein nitrogen 23 mg, urea nitrogen 6 mg., sugar 81 mg. per 100 cc. blood; 
chlorides 100 mEq. per 1000 cc. serum: cholesterol 185 mg. per 100 cc. 
serum: plasma protein 7.1 Gm. per 100 cc. The urine protein decreased 
from 0.8 Gm. to .08 Gm, per 1000 cc. The urine sediment showed 4-6 
white blood cells and 16-17 red blood cells per high power field 
From March on, the patient did not follow the diet strictly but did“some 
cheating”. The urine chloride concentration (as NaC! per 100 cc.), whch 
from February 1 to March 1, 1949, had averaged 15 mg., averaged 145 mg. 
between March 31, 1949, and February 20, 1950 February 20-24, 1950, 
the blood pressure averaged 220/123. The transverse diameter of the heart 
was 10.7 cm.; the chest diameter was 23.5 cm. T: in the electrocardiogram 
remained upright; the angle of the electrical axis was -9°. 'Hemog'cbin was 
13.2 Gm.: non protein nitrogen 28 mg., urea nitrogen 10.4 mg., sugar 96 mg. 
per 100 cc, blood: chlorides 100 mEq. per 1000 cc. serum; cholesterol 185 
mg. per 100 cc. serum; plasma protein 6.7 Gm. per 100 cc.; urine protein 
0.16 Gm. per 1000 cc. One to 3 red blood cells were seen per high 
power field. 

There was continuous improvement of the retinopathy. Eyeground photo- 
graphs taken February 25, 1950, 15 months after the start of the rice diet, 
show the right disc well-outlined; no retinal edema. The veins are less en- 
gorged and ‘ess tortuous; variation in the caliber of the arteries is still 
present, The hard exudates have decreased in size and number; the hemor- 
rhages have disappeared (Plate 19). The left disc is well-outlined; the reti- 
nal edema has disappeared; the veins are less engorged and less: tortuous. 
The arteries show increased light reflex and variation in caliber; an artery 
passing to the nasal side shows perivascular sheathing. The hard exudates 
have decreased in size and number. The hemorrhages. have disappeared 
{Plate 20). 

The ninth patient (D. T.) was a 20 year old woman with malignant 
hypertension. She had always been well until April, 1948, when during the 
fifth month of her first pregnancy, she had a severe cold. She was treated 
- for the first time in her life - with a sulfonamide (3 tablets daily for 
about 10 days}. On the third day, a skin rash appeared which was thought 
tobe due to poison ivy. The skin rash persisted for one month. Then 
joint and muscular pain developed and she had mild urinary frequency. [n 
May, the patiant was hospitalized for 5 days and had a course of penicillin. 
In June, a systolic blood pressure of 180 was found, and the pregnancy 
(during the seventh month) was terminated by a Cesarian section. The 
blood pressure remained high, and she developed headaches. Three weeks 
after the delivery, she had two convulsions. The blood pressure was 220/140. 
She was again hospitalized. In the hospital, she had one more ccnvulsion. 
A lumbar puncture was done. She was given sedatives, two tablets of veratrin 
every four hours and intravenous magnesium sulfate on three occasions. Fol- 
lowing the convulsions, the vision became blurred, and she had attacks of 
paroxysmal dyspnea. Since the headache became more severe with progres- 
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sive loss of vision and the blood pressure continued to rise, the patient was 
transferred to our hospital on August 6, 1948. 

The blood pressure on admission was 225/140. The temperature was 
normal. The heart was normal in size. Ts in the electrocardiogram was 
upright; the angle of the electrical axis was -+66°. Hemoglobin was 18.3 
- 162 Gm.; non protein nitrogen 30.mg., urea nitrogen 9.7 mg., sugar 110 
mg. per 100 cc. blood; chiorides 82 mEq. per 1000 cc. serum; cholesterol 
380 mg. per 100 cc. serum; plasma protein 7.2 Gm. per 100 cc.; urine 
protein 4.5 Gm. per 1000 cc. One to 2 red blood cells were seen per high 
power field, no white blood cel!s, no casts. The total PSP excretion in two 
hours was 47 per cent. The concentration-dilution test showed a range from 
1.003 to 1.014. 

Because the patient was too ill, eyeground photographs could not be 
taken until 20 days after admission. The right disc was blurred along the 
superior margin. There was retinal edema. There were numerous hemor- 
thages and soft exudates, and a star-figure in the macula. The terminal 
segments of smali venous branches appeared markedly dilated, the arteries 
very much attenuated (Plates 2] an 22). The teft disc was welt-outlined. 
There was retinal edema. There were numerous hemorrhages and large soft 
exudates ahd an incomplete star-figure near the macula. The veins were 
very much engorged and varied markedly in caliber. A branch of the superior 
temporal vein running toward the macula was very twisted (Plates 23 and 24). 

The patient was started on the rice diet on August 6, 1949. She followed 
the basic rice diet for 55 days; then: the diet was gradually modified to include 
smail amounts of vegetables, vegetable oil, nuts, oatmeal and macaroni. 
However, it was not strictly followed. The average urine chloride concen- 
tration (as NaCl per 100 cc.) was: 16 mg., August 15 to September 2: 9 
mg., November 1-18, ‘and 83., mg., December 10, 1948, to October 24, 1949. 

The biood pressure decreased rapidly (Figure 3). August 6-12, 1948, it 
averaged 205/151: August 13-19, 190/148; August 20-26, 160/124; August 
27 -September 2, 139/115: September 10-16, 121/88; September 17-23, 
104/81 ; September 24-30, 101/77; October 1-7, 99/77; October 8-14, 1948. 
96/78. In October, 1948 the blood pressure was 128/88. ‘The transverse 
diameter of the heart was 9.7 cm.; the chest diameter was 243 cm. Hemo- 
glebin was 14.7 Gm.; non protein nitrogen 30 mg., urea nitrogen 60 mg. per 
100 cc. blood; chiorides 103 mEq. per 1000 cc. serum. The total PSP ex- 
cretion in two hours was 54 per cent. The cholesterol decreased from 380 
mg on August 7, 1948, to 285 on August 17, to 225 on August 30, to 190 
on November 20, to 160 on October 24, 1949. The plasma protein increased 
from 7.2 Gm. (August 7, 1948) to 82 (February 28, 1949}: in October, 
1949, it was 7.5 Gm. The urine protein decreased. The averages were: 
August 6-13, 1948, 2.0; August 20-26, 0.68: September 10-16, 0.46: October 
8-14, 0.17; January 27 -February 28, 1949, 0.08 Gm. per 1000 cc. in October, 
1949 it had increased to 0.36 Gm. per 1000 cc. There were rare white cells 
but no red blood cells or casts in the urinary sediment. 

There was continuous improvement of the retinopathy. The photographs 
taken October 24, 1949, 14 months after the start of the rice diet, show the 
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right disc well-outlined and pale. The retinai edema has disappeared. The 
veins are less engorged; there is tess spasm of the inferior nasal and inferior 
temporal arteries. In the macular area, a small amount of edema residue is 
still present. Star-figure, cottony exudates and hemorrhages have diseppeared 
{Plates 21 and 22). The left disc is well-outlined and pale. ‘The retina! 
edema has disappeared. The veins are not engorged. There is perivascular 
sheathing of a branch of the superior nasal artery. Star-figure, cottony exu- 
dates and hemorrhages have disappeared (Plates 23 and 24). 


The tenth patient (L. B.) was a 24-year old woman with malignant hyper- 
tension. She had always. been well until 1939 when at the age of 19 her first 
pregnancy was complicated by severe headache and edema of the feet. A 
systolic blood pressure of 210 was found. There were no symptoms of urinary 
tract disease and, as far as the patient knows, no proteinuria. The systolic 
blood pressure between the first and second pregnancy wes “always over 200” 
She had headaches three or four times a week on awakening in the morning. 
At 23, she became pregnant again and was not seen by a physician until the 
end of the fifth month (August 18, 1944}. Her systolic blood pressure then 
was above 260. On September i, 1944, she was seen in the Obstetrical 
Clinic of our hospital; the blood pressure was 260/145. Ophthalmoscopic 
examination at that time showed arterio-venous compression and narrowing 
of the arterioles, but no exudates or hemorrhages. There was slight ankle 
edema and proteinuria. The urinary sediment showed only occasional white 
blood cells. Hysterotomy was advised but refused by the patient. On 
September 5, 1944, the blood pressure was 248/140. On September 26, after 
bed rest, a “low salt, high protein, low calorie diet with limited fluids” and 
sedation with phenobarbital. it wag 190/135. There was marked proteinuria; 
occasional red blood cells and hyaline casts were seen per high power field 
On October 2, 1944, she was admitted to the Obstetrical Ward because of 
vaginal bleeding. | The blood pressure was 260/170. On October 5, a still- 
born infant was delivered. Blood pressure. readings (Twice daily) Octcber 
6-11 averaged 224/147. After discharge on October 11, she had headache 
and progressive dimness of vision. She was sent to our Medical Ward on 
October 30, 1944. 

The blood pressure on admission was 233/157. The weight was 1/2 
pounds. The height was 158.5 cm. Both eyes showed marked papilledema, 
extensive retinal edema, engorged veiris, many hemorrhages and hard and soft 
a Arteries could not be seen because of the edema (Plates 25 
and 26). 


The transverse diameter of the heart was 166 cm.; the diameter of the 
chest was 32.0 cm. The electrocardiogram showed an upright T:; the angle 
of the electrical axis was +18°. Hemoglobin was 14.7 Gm. ; non protein nitro- 
gen 26 mg.; urea nitrogen 9-5 mg.; sugar 93 mg. per 100 cc. blood; chlorides 96 
mEq, per 1000 cc. serum; cholesterol 240 mg. per 100 cc. serum; plasma protein 
7.2 Gm. per 100 cc.; urine protein 0.67 Gm. per 1000 cc. Two to 3 white blood 
cells were seen per high power field; no red blood ceils,, no casts. The total 
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PSP excretion in two hours was 6] per cent. The concentration-dilution test 
showed a range from 1.010 to 1.030. 

The patient was started on the rice diet on October 30, 1944. She 
followed it well for 4 months. The average urine chloride concentration (as 
NaCl per 100 cc.) was: 13 mg. The headaches disappeared completely. 
The blood pressure decreased rapidly, averaging 155/105 the second week, 
138/96 the third week and 130/92 the fourth week (Figure 4). It averaged 
120/87 December 18-20, 1944, and January 15-18, 1945, 

February 20-23, 1945, the average blood pressure was 121/87. The 
transverse diameter of the heart was 12.9 cm.; the chest diameter was 30.5 
cm. T: in the electrocardiogram was upright; the angle of the electrical 
axis was+58°, The hemoglobin was 12.7 Gm.; non protein nitrogen 25 mg., 
urea nitrogen 3.0 mg. per 100 cc. blood; chlorides 91 mEq. per 1000 cc. 
serum; cholesterol 110 mg. per 100 cc. serum; plasma protein 7.1 Gm. per 
100 cc. urine protein 0.28 Gm. per 1000 cc. The total PSP excretion in 
two hours was 47 per cent. The weight was 141 pounds. 

There was continuous improvement of the retinopathy. Papilledema, hem- 
orrhages and cottony exudates disappeared. Only a few hard exudates 
were still present. 


After February; 1945; the rice diet was not strictly followed. The 
average urine chloride concentration (as NaCl per 100 cc.) was 83 mg. 
The average blood pressure was: May 7-9, 1945, 126/88; August 6-9, 1945, 
119/78: December 10-13, 1945, 143/92. The weight was 139 pounds Early 
in 1946, the patient resumed an ordinary diet and during the next three 
years gained 87 pounds. She was not seen again until October 25, 1948. 
The average blood pressure October 25-27 was 191/131. The eyegrounds 
showed no papilledema, hemorrhages or exudates. The patient was urged to 
resume the rice diet and to lose weight. However, she did not do so. 

She returned to the hospital on November 5, 1949, because she was 
theree months pregnant. She had felt perfectly well during the intervening year 
except for recent recurrence of headaches. On admission, the blocd pressure 
was 225/135. The weight was 222 pounds. The transverse diameter of the 
heart was 17.1 cm.; the diameter of the chest was 31.6 cm. The T: in the 
electrocardiogram was low upright; the angle of the electrical axis was 4-45°. 
Hemoglobin was 14.0 Gm.; non protein nitrogen 32 mg. per 100 cc. blood; 
chlorides 103 mEq. per 1000 cc. serum: cholesterol 180 mg. per 100 cc. 
serum; plasma protein 7.1 Gm. per 100 cc.; there was no proteinuria. Two 
to 3 red blood cells and 2-3 white blood cells were seen per high power 
field. The total PSP excretion in two hours was 60 per cent. 

The eyeground photographs taken November 10, 1949, 5 years after the 
rice diet was started for the first time, show both discs well-outlined but 
pale; there are na hemorrhages and exudates. The light reflex on the arteries 
is increased and vaso-constriction is present (Plates 25 and 26). 

From November 5-21, she followed the rice diet strictly. The blood 
pressure again decreased rapidly. November 14, it was 142/100. The preg- 
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nancy was interrupted on November 15. The average blood pressure Novem- 
ber 19-2) was 143/94. The patient was urged to cuntinue the diet. However 
she gave it up as soon as she left the hospital (November 23). December 12, 
she returned for a gynecological check-up; the blood pressure averaged 
177/110. 

The eleventh patient (J, R.) was a 47 year old man with malignant hyper- 
tension. He had had scarlet fever, uncomplicated, at the age of 6. At the 
age of 16, he had migratory joint pains with swelling and shortness of breath. 
At the age of 17, he had pleurisy. He was told that his heart was enlarged. 
After the age of 15, he frequently had a sore throat and on 5 occasions 
peritonsillar abscesses were drained. !n 1942, tonsillectomy was done. In 
December, 1948, a nonradiating dull feft flank pain’ developd. The urine was 
rusty-colored. For two weeks, the patient had nocturia 4 to 5 times a night 
passing a smal! amount of urine at each voiding. Ofiguria, first noted then, 
persisted. About the first of January, 1949, he was given some white tablets 
tor five days (? sulfonamide). At the same time, his vision suddenly became 
blurred. He was told by an cphthalmologist that he had papilledema and 
that his systolic blood pressure was 230. Early in March, he was hospitalized 
and treated with bed rest and a low salt diet. X-rays failed to reveal any 
kidney stones. He continued the diet at heme and stayed in bed for three 
weeks. Since the blurring of vision persisted, the patient was sent to our clinic 
on March 25, 1949. 

The blood pressure on admission was 230/130. The right eye showed pa- 
pilledema, retinal edema, massive hemorrhages and cotton wool patches, venous 
engorgement and tortuosity, attenuation of the arteries (Plate 27). The 
left eye showed papilledema, retinal edema, massive hemorrhages and cotton 
wool patches, venous engorgement and tortuosity, attenuation of the arteries. 
There were hard exudates near the macula (Plate 28). 

The transverse diameter of the heart was 11.9 cm, 7: in the electro- 
cardiogram was upright; the ang'e of the electrical axis was 4+-30°.  Hemo- 
globin was 12.2 Gm.; non protein nitrogen 48 mg., urea nitrogen 29 mg. per 
100 cc. blood; chlorides 97 mEq. per 1000 cc. serum; cholestero! 230 me. 
per 100 cc. serum; plasma protein 7.5 Gm. per 100 cc.; urine protein 09 
Gm. per 1000 cc. Six ta 8 white bicod cells were seen per high power field. 
The total PSP excretion in two hours was 48 per cent. The concentration- 
dilution test showed a range from 1. 016 to 1.021. 

The patient was started on the rice diet March 28, 1949. He followed 
the basic rice diet for 3 months. Then the rice diet was modified to include 
small amounts of vegetables and vegetable oil. The average urine chloride 
concentration (as NaC! per 100 cc.) was: 13 mg.. April 21 to May 12; 
13 mg.. June 19-30; 14 mg., July 28 to September 14, and 44 mg., October 
10, 1949, to January 11, 1950. 

The blood pressure, which at first (March 25-April 8, 1949) averaged 
208/126, decreased gradual'y. June 2l-July 1, it averaged 153/95. Nine 
months tater (January 11-12, 1950), it had risen again; the average was 
187/114. The transverse diameter of the heart was 10.9 cm.; the chest 
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diameter was 295 cm. : in the electrocardiogram was upright; the angle of 
the electrical axis was +69°. Hemoglobin was 14.3 Gm.; non protein nitro- 
gen 32 mg., urea nitrogen 12 mg. per 100 cc. blood; chlorides 94 mEq. per 
1000 cc. serum; cholesterol 200 sng. per J00 cc. serum; plasma protein 7.3 
Gm. per 100 cc.; urine protein 0.1 Gm. per 1000 cc. Occasional white blood 
cells were seen in the sediment. The total PSP excretion in two hours was 
40 per cent. 

There was continuous improvement of the retinopathy. The eyeground pho- 
tographs taken January 12, 1950, 10 months after the start of the rice diet, 
show the right disc well-outlined. The veins are less engorged and less tor- 
tuous; the arteries remain attenuated. There is straightening of a branch of 
the inferior nasal artery. Papslledema, retinal edema, hemorrhages and exu- 
dates have disappeared (Plate 27). The left disc is not quite sharply outlined. 
The veins are less tortuous and less engorged; the arteries remain attenuated. 
Papilledema, retinal edema, cottony patches, hard exudates and hemorrhages 
have disappeared (Plate 28). 

The twelfth patient (P. K.) was a 39 year old man with malignant hyper- 
tension. He had always been well, but during the course of a routine exa- 
mination in 1942, his blood pressure was found to be too high. He was 
examined in the Mayo Clinic in 1943, and a diagnosis of hypertension, Group 
Il, was made. The systolic blood pressure was between 154 and 190 and the 
diastolic between 110 and 120. Examination of the eyegrounds showed a 
moderate degree of narrowing and sclerosis of the retinal arterioles. Chest 
film and intravenous urograms showed nothing pathological. Thiocyanate was 
given but since the blood pressure. did not change, it was discontinued after 
two or three months. Although he had no complaints, he was checked by 
his physician every six months. In January, 1949, while feeling perfectly well, 
he noticed blood in his urine. Because of this and a rather high blood pres- 
sure, he was hospitalized and treated with Priscol, Vitamim K and bed rest. 
The hematuria cleared up, but the patient developed shortness of breath on 
exertion. On February 10, 1949, he noticed a “blind spot in his left eye” 
and was therefore sent to our clinic on February 12. 

The blood pressure on admission was 215/143. The right eye showed 
papilledema, small hemorrhages and cottony exudates. The veins were 
engorged (Plate 29). The left eye showed papilledema, a large cottony 
exudate just temporal to the disc, small hemorrhages and soft exudates. The 
inferior temporal artery and a branch of the inferior nasal artery showed focal 
constriction. Perivascular sheathing was present along a small branch of the 
superior temporal artery (Plate 30). 

The heart was enlarged to the left {Figure 5). The transverse diameter 
of the heart was 14.5 cm.; the chest diameter was 33.0 cm. The electro- 
cardiogram showed an inverted T,; the angle of the electrical axis was 
-22° (Figure 6). Hemoglobin was 14.1 Gm.; non protein nitrogen 38 mg., 
urea nitrogen 16.2 mg, sugar 80 mg. per 100 cc. blood; chlorides 100 mEq, 
per 1000 cc serum; cholesterol 350 mg per 100 cc. serum: plasma protein 
6.7 Gm, per 100 cc.; usine protein 1.1 Gm, per 1000 cc. One to 2 granutar 
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casts were seen per high power field, no red blood cells. The total PSP 
excretion in two hours was 31 per cent, The concentration-dilution test 
showed a range from 1.008 to 3.016 

The patient was immediately started on the rice diet. He followed 
the basic rice diet for 3 months. Then the diet was gradually modified 
to include smal! amounts of vegetables, vegetable oil and nuts. The average 
urine chloride concentration (as NaCi per 100 cc.} was: 22 mg., February 
28 to March 37; 11 mg., May 2-15, and 41 mg, June 13 to November 
3, 1949, 

The blood pressure decreased gradually. February 12-21, it averaged 
210/140; May 10-19, 189/124; July 12-13, 168/118: November 1-2, 147/110. 
The heart became smaller in size (Figure 5). The transverse diameter de- 
creased from 145 cm. to 12.2 cm.; the chest diameter was the same (33.1 
cm.), The inverted T, became upright (Figure 6); the angle of the electricat 
axis increased to -+5°. Hemoglobin was 15.0 Gm.; non protein nitrogen 41 
mg., urea nitrogen 18.7 mg. per 100 cc. blood; chlorides 96 mEq. per 1000 
cc, serum. The cholesterol decreased from 350 to 225 mg per 100 cc. serum. 
The plasma protein increased from 6.7 to 7.0 Gm. per 100 cc. The urine 
protein decreased from 1.1 Gm. to. 11 Gm. per 1000 cc. There were no 
longer any granular casts in the urine. The total PSP excretion remained 
constant: the total excretion in two hours was 30 per cent. 

There was continuous improvement of'the retinopathy, The eyeground 
photographs taken November 2, 1949, 9 months after the start of the rice 
diet, show the right disc fairy well-outlined. Papilledema, hemorrhages and 
exudates have disappeared. The veins are less engorged and less tortuous: 
the arteries are less tortuous (Plate 29). The left disc is not quite sharply 
outlined along the nasal and superior margins. Papilledema, hemorrhages and 
exudates have disappeared (Plate 30). 

All of the 12 patients, whose histories have just been given, had advanced 
vascular retinopathy and in every case the retinopathy showed marked impro- 
vement on the rice diet, 

All of these patients had hypertension at the time of admission (Table 
1}. The degree of hypertension varied from 180/100 to 280/160. There 
was no direct relation between the degree of retinopathy and the degree of 
hypertension. In fact. in this series it happens that the retinopathy in 
patient 7 whose initial blood pressure was 280/160 was much milder than 
that of patient 4 whose blood pressure was 180/100. 

The blood pressure of all these patients decreased on the diet. However, 
there was ino direct relation between the lowering of the blood pressure 
and the disappearance of the retinopathy. In some instances, the process 
of healing continued even after the patient had discontinued the diet prema- 
turely and the blood pressure had risen again, in one patient to a level higher 
than that on the first admission. — 

Chest films, taken on admission and at the same time as the last eyeground 
picture, are available for comparison in 11 of the 12 patients. There was 
no direct relation between enlargement and the degree of retinopathy nor 
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between the decrease in heart size and the disappearance of the retinopathy. 
in 10 instances, the transverse diameter of the heart was smaller in the last 
than in the first film (Table 2). One patient had had a marked reduction 
in heart size after three months on the rice diet, but after having given up all 
dietary restrictions for three years, the heart had become even larger than it 
had been at the time of the first admission. The retinopathy, however, did 
not recur, 

Five of the 12 patients had an abnormal Ti in the electrocardiogram at 
the time of admission (Table 3). {In one instance, a digitalis effect cannot be 
ruled out). {n 2, T: was diphasic, in 3 inverted. At the time when the last 
eyegrcund photographs were taken, the Ts in the electrocardiograms of all of 
the patients was normal. However, there was no direct relation between the 
degree of Ts abnormality and the degree of retinopathy nor between the disap- 
pearance of the 7: abnormality and the disappearance of the retinopathy. 

Nine of the 12 patients had at the time of admission proteinuria ranging 
from 0.67 to 4.5 Gm. protein per 1000 cc. (Table 4). There was no direct 
relation between the degree of proteinuria and the degree of retinopathy. 
The proteinuria of all these patients decreased on the diet. At the time 
when the last eyeground photographs were taken, the proteinuria ranged from 
0.06 to 0.72 Gm. per 1000 cc. However, there was no direct relation between the 
decrease of the proteinuria and the disappearance of the retinopathy. 

In 9 of the 12 patients the renal function as measured by the phenol- 
sulfonphthalein test, was impaired (Table 5). The total PSP excretion in 
two hours at the time of admission was: 10 per cent or less in 2 patients, 
18 to 26 per cent in 3, and 3] to 51 per cent in 4. Only 3 patients had 
a PSP excretion of more than 60 per cent. There was no direct relation 
between the degree of retinopathy and the degree of renal impairment. In 
fact, the retinopathy in patient 8, who had a PSP excretion of 88 per cent 
with an initial blood pressure of 3004-/150, was much more severe than that 
of patient 7, who had a PSP excretion-of 51 per cent with an initial blood 
pressure reading of 280/160. There was no direct relation between the 
change in the PSP excretion and the disappearance of the retinopathy. In 
a‘l 12 patients, the retinopathy improved. When the last eyeground photo- 
graphs were taken, the PSP figures of 6 patients were lower than on admis- 
sion: of 3 patients higher than on admission and of 3 patients practically 
constant. 

Four of the 12 patients had a non protein’ nitrogen above 60 mg. per 
100 cc of blood at the time of admission (Table 6). There was no direct 
relation between the degree of retinopathy and the level of the non protein 
nitrogen. The protein nitrogen decreased in 7 of the 12 patients: in one it 
remained constant: in 4, it increased, 

In the 4 patients with an initial non protein nitrogen above 60 mg. it de- 
creased from an average of 83 mg. per 100 cc. blood to an average of 57 mg. In 
4 patients with an initial non protein nitrogen below 50 mg. it decreased 
from an average of 38 mg. to an average of 29 mg. In one, it remained 
constant. In 2 patients, it increased from an average of 32 mg. to an 
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average of 37 mg., in 1 patient from 4.mg. to 64 mg, There was no direct 
relation between the improvement in the retinopathy and the changes in non 
protein nitrogen. 

Nine of the 12 patients had hypercholesterofemia at the time of admis- 
sion {Table 7). Their initial cholesterol concentrations were between 230 
mg and 380 mg. per 100 cc, serum. There was no direct relation between 
the degree of retinopathy and the degree of hypercholesterolemia. The 
cholesterol concentration of all 9 patients decreased on the diet. At the 
time when the last eyeground photographs were taken the cholesterol con- 
centrations were between 100 and 225 mg. per 100 cc. serum. However, 
there was no direct relation between the decrease in the cholesterol concen- 
tration and the disappearance of the retinopathy. 

It is true fhat hypertension, heart enlargement, T: inversion, proteinuria, 
decreased PSP excretion, azotemia and hypercholesterolemia are often asso- 
ciated with retinal hemorrhages, exudates and papilledema. On the other 
hand, very often! no papilledema, hemorrhages or exucates are found in pa- 
tients with severe or even terminal nephritis, arteriosclerosis and hypertensive 
vascular disease. 

No matter what role hypertension, proteinuria, hypercholesterolemia, 
renal insufficiency or a combination of these or other factos play in the 
production of retinopathy or how these factors may be influenced by treat- 
ment, the fact remains that in the majority of these patients treated by the 
rice diet, papilledema, hemorrhages and exudates disappear. 

In a series of 225 patients with advanced vascular retinopathy (papille- 
dema, hemorrhages or exudates), eyeground photographs taken before and 
after 1 to 34 months of the rice diet are available for comparison.  Forty- 
two of the 225 patients had chronic nephritis; 183 had hypertensive vascular 
disease {Table 8). 

Papilledema was present in 15 of the 42 patients with chronic nephritis. 
In 1, it disappeared partially, in 14 completely. Hemorrhages were present 
in 38 of the 42 patients. In 5, they remained unchanged; in 7, they disap- 

eared partially, in 26 completely. Two of the 42 patients who had no 
exudates at the start of the diet developed exudates while on the diet. In 
37 of the 42 patients, exudates were present on admission. In 1, they 
increased; in 3, they remained unchanged; in 13, they disappeared partially, 
in 20 completely. 

Thirty-nine of the 183 patients with hypertensive vascular disease had 
papilledema. ini patient it remained unchanged; in 5 patients, it disappeared 
partially, in 33 completely. Hemorrhages were present in 135 of the 183 
patients. In 1 patient, they increased; in 4 patients, they remained unchanged; 
in 37, they disappeared partially, in 93 completely, Exudates were present 
in 143 of the 183 patients. !n 2 patients, they increased; in 10 patients, they 
remained unchanged; in 48, they disappeared partially, in 83 completely. 
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Fable 1 
BLOOD PESSURE 


MINIMUM ON 
STRICT DIET 
{mm. Hg. } 


240/140 152/94 189/114 
244/152 146/110 146/101 
200/112 110/70 140/93 

180/100 124/78 193/117 
204/138 120/90 145/300 
200/114 122/90 142/96 

220/160 140/90 183/100 
300/150 1hZ/9z 220/123 
225/140 q0fbz 128/68 

233/157 120/64 225/135 
230/130 138/60 187/114 
215/143 162/129 147/116 


*Chlorkde (as mg. NaCl) per 100 cc. of urine. 


Table 2 
HEART SIZE 


TRANSVERSE DIAMETER OF HEART DIAMETER OF CHEST TIME BETWEEN ADMISSION 

(cm. } {en} AND LAST PICTURE 
AT TIME OF AT TIME OF AT TIME OF AT TOA OF (months) 
ADMISSION LAST PICTURE ADMISSION LAST PICTURE 
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Table 3 
ELECTROCARDIOCRAM 


oa ELECTRIGAL AXIS TME SET WEEN ADMISSION 

i) AND LAST PICTURE 
AT TIME OF AT TIME OF AT TIME OF AT TiME OF (months) 
ADMISSION LAST Picture [ ADMISSION LAST PICTURE 


Upright Upright 
Upright Upright 
Upright Upright 


Inverted Upright 


Upright Upright 


Inve rted Upright 
Diphasic Upright 
Diphasic Upright 
Upright Upright 
Upright Upright 
Upright Upright 


lnverted Upright 


Table 4 
PROTEINURIA 


PATIENT AT TIME OF AT TIME OF TIME BETWEEN ADMISSION 
ADMISSION LAST PICTURE AND LAST PICTURE 
(Gm. per 1000 cc.) (Gm. per 1000 ¢c,) (months) 
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Table 5 
PHENOLSULFONPHTHALEIN TEST 


AT TIME OF TIME SETWEEN ADMISSION 
LAST PICTURE AND LAST PICTURE 


Total Excretion {nocotha) 
In 2 Hoars (%} 


Table 6 
NON PROTEIN NITROGEN 


AT TRE OF AT TIME OF TIME BETWEEN ADMISSION 
ADMISSION LAST PICTURE AND LAST PICTURE 
(ing. per 100 cc. of blood} img. per 100 cc. of blood) (monthe) 
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Table 7 
CHOLESTREROL 


AT TIME OF AT TIME OF TiMZ BETWEEN ADMISSION 
ADMISSION LAST PICTURE AND LAST PICTURE 
(mg. per 100 ce. of biood) tg. per [00 ec. of dtood) (monihe} 


Tab’e 8 
EFFECT OF RICE DIET ON RETINOPATHY 


(225 Patients Where Eyeground Phtographe Are Available Before And After I 
To 34 Months Of Diet) 


a PRESENT BEFORE REMAINED DISAPPEARED 
TREATMENT UNCHANGED 


CHRONIC NEPHRITIS 
{42 Patients) 


2Onc of these-patients who had hemorrhages but no exudates before developed exudates while on the dict. 


PAPILLEDEMA 
REMORRHAGES 


EXUDATES 


HYPERTENSIVE VASCULAR DISEASE 
(183 Patients) 


39 5 33 
| 135 7 93 
143 43 a3 


PAPILLEDEMA 
REMORRHAGES 


EXUDATES 
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POTASSIUM DEFICIENCY AS CAUSE OF THE 
SO-CALLED RHEUMATIC HEART LESIONS 
OF THE ADAPTATION SYNDROME* 


ERNST PESCHEL, M.D., BERNARD BLACK-SCHAFFER, 
M.D., anp CLOTILDE SCHLAYER, Pu.D. 


From the Departments of Medicine and Pathology, Duke University, 
School of Medicine, Durham, North Carolina 


N THE course of experiments designed to study the relationship of diet 

and hypertension, various techniques of inducing hypertension in rats 
were used including Selye’s method which he describes in his communica- 
tion on pathogenetical correlations between periarteritis nodosa, renal 
hypertension and rheumatic lesions (Selye and Pentz, 1943). This method 
consists of overdosage with desoxycorticosterone acetate (DCA) with or 
without high sodium chloride intake in unilaterally nephrectomized rats. 
Selye found that severe overdosage with DCA reproduces in the rat mor- 
phological lesions similar to those seen in periarteritis nodosa, malignant 
hypertension and rheumatic fever. He concludes that these diseases are, 
at least partly caused by an abnormal adaptive response of the adrenal 
cortex and represent diseases of adaptation. 


In the first series of our experiments when rats with an average weight of 168 grams 
were treated with DCA overdosage following unilateral nephrectomy, hypertension was 
only rarely produced, and periarteritis nodosa was not seen. (In further experiments 
using younger rats of 80 to 124 grams as in Selye’s original work, hypertension did con- 
sistently develop and periarteritis nodosa was oceasionally found; cardiac lesions oc- 
curred only in some animals, corresponding with the observations reported in this paper.) 

Despite the failure to produce hypertension in the earlier experiment, cardiac lesions 
were noted which were identical with those reported by Selye and Pentz (1943) as re- 
sembling rheumatic heart disease in man. However, the experimental set-up and our 
past experience (Smith, Black-Schaffer and Lasater, 1950) enabled us to show that these 
lesions are not related to rheumatic fever, etiologically or pathogeneticaily, but are the 
consequence of potassium deficiency. 


METHODS 


Female albinos of the Osborne-Mendei strain weighing between 112 and 219 grams, 
average 168 grams, were used, As indicated in Tabie 1, 39 rats were divided into eight 
groups of 4 to 4 animals each, The weight distribution among the groups was approxi- 
mately equal. 

Each group was placed on a diet consisting of one well defined food stuff (such as 
beef, fat cheese, rice, potatoes, ete.) supplemented by vitamins. The vitamin supple- 
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ments per rat and per day were: thiamine 40 4; riboflavin 100 y; niacin 500 7; pyridoxine 
40 7; calcium pantothenate 150 y; choline 7 mg.; ascorbic acid 2.5 mg.; B-carotene 200 7; 
vitamin D 5 USP units; a-tocopherol 500 y. Control animals, not treated with nephrec- 
tomy or DCA and placed on rice without additional sodium chloride, were killed after 
25, 50, 100, 200, 400 and 600 days respectively. The microscopic examinations did not 
reveal pathological changes in any organ. This indicated that the vitamin supplements 
were sufficient. 

The daily food intake of the individual animal was measured by comparing the weight 
of the food container when filled and ready to be put into the cage, and when taken out 
after 24 hours. Detectable spilling of food did not occur. Raised wire mesh bottoms in the 


TABLE 1. EFFECT OF DIETS WITH DIFFERENT POTASSIUM CONTENT ON SURVIVAL 
TIME GF DCA-TREATED, UNILATERALLY NEPHRECTOMIZED RATS 


fy 


— 
Diet ! a Rice | Bread] Eggs ; Beef | Doe Peas ioe 
Mg. potassiuto in 24 hr. diet | 7 12 } 22 31 59 160 167 188 
Tap water 35 ss | 45 oy * * * 
40 as * » * * * * 
Survival time —-—_ L — 
(days) 1% NaCl 14 19 30 A. 33 bs bs . 
solution 18 20 31 33 44 * * * 
24 21 A. | A. ihe aed ad 
* Killed alter 75 days. ** Killed after 425 days. A. Died accidentally 


cages prevented access to excreta. Average food intakes for each diet group were calcu- 
lated from the food consumptions of the individual rats. 

Tap water was the drinking fluid for two animals in each group while the remainder 
received a 1% sodium chloride tap water solution. 

DCA (in aqueous suspension, 20 and 30 mg. per cc. respectively) was injected twice 
daily for 40 days as follows: 8.0 mg. per diem, subcutaneously, for the first 10 days and 
12.6 mg. per diem, for the following 30 days. The injections were started ten days after 
the special diets were begun. The diets with or without saline were continued without 
change after the DCA was disccntinued. All survival times were calculated from the 
beginning of DCA administration. 


RESULTS 


Only one animal developed persistent hypertension which varied be- 
tween 150 and 178 mm. Hg (systolic). This animal was on beef diet with 
additional high sodium chloride intake. Occasional blood pressure readings 
of 138 to 168 mm. Hg were obtained in four others—one from the bread 
group, two from the potato group, and another one from the beef group, 
all on additional high sodium chloride intake. 

Fourteen animals died between the 14th and the 46th day. Three addi- 
tional rats died accidentally: one was suffocated on the seventh day, the 
two others died during cardiac puncture on the 45th day. Seventeen of the 
22 survivors were killed on the 75th and the remaining 5 on the 425th 
day after the start of the experiment. 
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All the rats who died before the 46th experimental day (with the excep- 
tion of 2 of the 3 who died accidentally) developed to a greater or lesser 
degree some or all of the following symptoms suggesting cardiac failure: 
dyspnea, cyanosis, peripheral edema, ascites, pleural effusions. There was 
no indication of infections of the respiratory system, but the microscopic 
examination showed passive congestion of lungs, liver and spleen in all the 
14 rats who died spontaneously, and in one who died accidentally on the 
45th day. 

The myocardium of several of these animals showed greyish foci measur- 
ing up to about 3 mm. in greatest diameter. 

The hearts of all the rate (with the exception of 2 of the 3 who died 
accidentally) who died before the 46th day of the experiment showed, 
histologically, a qualitatively uniform lesion—myocardial necrosis and an 
accompanying cellular reaction, The development of these lesions could 
be studied by comparing the microscopic appearance in different animals 
representing different stages of cardiac damage. The process is first visible 
in the fibers subjacent to the endocardium of the four chambers, The left 
ventricular wall is most frequently and extensively involved followed in 
diminishing order by the right ventricular myocardium and that of the 
auricles, The myocyte striations lowe their distinctness and the sarcoplasm 
assumes a homogenous hyaline appearance (Figure 1A). The changed 
sarcoplasm then breaks up into amaller and larger eosinophilic particles 
with ultimate fragmentation of the entire myocyte (Figure 1B). The nu- 
cleus meanwhile becomes pyknotie or swells and disappears. Individual 
fibers separated by seemingly normal myocytes undergo this change par- 
ticularly in the inner third of the left ventricular myocardium. The Masson 
trichrome stain (Mallory, 1938) is very helpful in demonstrating the eclectic 
nature of the necrosis since in its earliest manifestations there is no cellular 
exudate or connective tissue reaction to focus attention. Nowhere may 
damaged vessels or thrombosis be seen. 

The fibrocytea and capillary endothelial cells respond to the necrosis 
by proliferation (Figure 1B). Among the fibroblasts are many characteristic 
Anitschkow cells, a small number of polymorphonuclear leucocytes and 
some monocytes. These last manifest their phagocytic property and en- 
large to typical macrophages. 

As the process advances large areas in the inner third of the left ventricle, 
and to a lesser extent elsewhere, show complete replacement by fibroblasts 
and Anitechkow cells (Figure 1C). Multiplication of these elements is 
rapid, and numerous mitotic figures are readily found. 

The oldest lesions, usually in the papillary museles and the trabeculae 
carnene show a very slight increase in reticulin fibers: an early indication 
of eventual scarring. 
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In no instance was a valvulitis seen. 

No trace of any myocardial lesion resembling that described above was 
found in the hearts of the rats killed after 75 days and 425 days respec- 
tively. 

To one acquainted with the lesions of severe hypopotassemia in the rat 
it is at once apparent that the cardiac changes produced in this experi- 
ment are identical with those easily produced in the same species by means 
of a low potassium diet (Schrader, Prickett and Salmon, 1937; Thomas, 
Mylon and Winternitz, 1940; Follis, Orent-Keiles and McCollum, 1942; 
Kornberg and Endicott, 1946). Furthermore, it is just as apparent that 
both, in all respects, are similar to those depicted and described by Selye 
and Pentz (1943) as analogues of rheumatic myocarditis in man. 

To test the conclusions arrived at from a consideration of the pathologic 
anatomy of the hearts, the potassium contents of the various diets were 
estimated according to the tables of McCance and Widdowson (1947). 
Table 1 lists the average amount of potassium actually consumed for each 
category. Correlating survival time and number of survivors with the 
average daily consumption of potassium reveals that rats receiving diets 
with low amounts of potassium died in larger numbers and sooner than 
those on a higher potassium intake. 

The serum potassium level of 10 normal control rats, determined gravi- 
metrically, was found to be 5.17+0.29 m.eq./l. (average, with standard 
deviation}. On the 75th day, i.e. 35 days after DCA was stopped, four of the 
tap water survivors—2 from the egg group, 1 from the pea group and the 
fourth from the potato group (all relatively high potassium diets)—showed 
serum potassium levels of 4.30, 4.71, 3.84 and 4.48, average 4.32 40.36 
m, eq./!. In contrast 3 rats with high sodium intake (saline drinking water 
and potato diet) had serum potassium concentrations of 3.94, 2.56 and 
3.99, average 3.50+0.81 m. eq/l. Statistical analysis shows both these 
averages to be significant decreases from the normal, P being less than 
0.01. It is apparent therefore that continuing the high sodium chloride 
intake even after the DCA has been discontinued maintains the decreased 


Fig. 1. A. The upper half illustrates early necrosis of the myocytes indicated by loss 
of striations, homogenization of the sarcoplasm and disappearance of the nuclei. The 
lower portion shows the earliest manifest connective tissue cell and monocyte response 
to the myocardial necrosis, B, Progressive necrosis of the myocardium is indicated by 
complete fragmentation of myocytes and the further proliferation of fixed tissue cells, 
many of them Anitschkow cells (arrow), and monocytes. C. The disappearance of dead 
myocardium is apparent as well as its replacement by rapidly proliferating fibroblasts 
and Anitschkow cells. D. In contrast to the above, photograph D presents an Aschoff 
nodule in the heart of a child. Note the interstitial location, the relatively well defined 
appearance of the nodule and the characteristic fibrinoid change of the connective 
tissue; all absent in A, B and C above. 
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potassium concentration in the serum. However, on these diets, the hypo- 
potassemia caused by these factors alone is not severe enough to produce 
death of the animals or myocardial lesions. 

As an additional control, we placed twelve rats each weighing between 
86 and 112 grams (average 98 grams) on a diet identical to that of group 2 
(rice). All twelve received as drinking water a 1% sodium chloride solution. 
To this, for six of the animals, potassium chloride to make up a 1.27% 
solution was added. Desoxycorticosterone acetate (in aqueous suspension, 
concentration 15 mg. per cc., dose 6.0 mg. per day) was injected twice 
daily subcutaneously into all twelve rats. 

Of the six animals without potassium chloride supplement, four died 
spontaneously, three on the 28rd day after the start of the experiment, 
the fourth on the 27th day. The remaining two were killed on the 28th day. 
Two of the rats dying on the 23rd day did not show any recognizable 
cardiac lesions, the other four revealed characteristic lesions as described 
above. 

AH six rats receiving potassium chloride supplement were killed on the 
28th experimental day; none showed cardiac necrosis. ° 

The serum potassium concentrations of three of these control rats with- 
out potassium chloride supplement were found at the time of death to be 
1,71, 2.81 and 2.16, average 2.23+0.55 m. eq./l. The serum potassium 
concentrations of four rats with potassium chloride supplement were 4.13, 
4.51, 3.20 and 5.12, average 4.24+0.80 m.eq./l. Both these averages repre- 
sent statistically significant decreases from the normal. ‘Ten normal rats 
showed an average serum potassium level of 5.17+0.29 m.eq./l. 


DISCUSSION 


It has been found that the addition of large amounts of sodium to a 
diet poor in potassium results in a more rapid loss of potassium (Gamble, 
1947; Burnett, Burrows and Commons, 1949; Howard and Carey, 1949). It 
is further known that DCA increases potassium excretion (Regan, Ferre- 
bee, Phyfe, Atchley and Loeb, 1940; Ferrebee, Parker, Carnes, Gerity, 
Atchley and Loeb, 1941; Loeb, 1942; Darrow and Miller, 1942). Both fac- 
tors, DCA plus sodium overdosage, therefore act synergistically toward 
depleting the body of its potassium. In this respect the first five dietary 
groups are characteristic. While 11 out of 12 high sedium intake animals 
(3 accidental deaths not included) died, all showing the typical cardiac 
lesions of severe hypopotassemia, only 3 out of 10 tap water animals died, 
likewise showing the cardiac changes of potassium deficiency. Of these 
three, 2 were in the fat cheese group with the lowest potassium intake. 

Fifty-nine mg. of potassium daily are apparently insufficient to prevent 
the anatomic manifestations of potassium deficiency under the conditions 
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of this experiment. Diets with a higher potassium content (Table 1, groups 
6, 7, 8) are adequate to maintain the animals in equilibrium. Kornberg 
and Endicott (1946) in their low potassium diet experiments determined 
the minimum daily potassium intake necessary to prevent myocardial 
lesions. They found it to be 12.6 mg. per rat. It is obvious that this amount 
is too small as indicated above for the conditions of “‘stress” imposed by 
the DCA and sodium overdosage of the present experiment. 

The cardiac lesion of severe hypopotassemia is well known. Selye (Selye 
and Hall, 1943; Selye and Dosne, 1940) tried to rule out this etiologic factor 
by giving potassium chloride additions to dogs and rats which had been 
treated with overdosage of DCA and sodium chloride and showed the 
toxic manifestations characteristic of their species. It has been demon- 
strated (Smith, Black-Schaffer and Lasater, 1950) that dogs in severe 
hypopotassemia brought about by special depletion diets develop a flaccid 
paralysis of the skeletal muscle but never myocardial necrosis. The rat 
in contrast develops myocardial necrosis but never recognizable skeletal 
muscle changes. The canine paralysis is completely reversible when ade- 
quate amounts of potassium are administered (Ruegamer, Elvehjem and 
Hart, 1946; Smith, Black-Schaffer and Lasater, 1950). Selye (Selye and 
Hall, 1943) gave the two dogs with the typical paralysis, produced by DCA 
overdosage and high sodium intake, 20 cc. of a 2% solution of potassium 
chloride. This corresponds to 154 mg. potassium chloride per kg. of body 
weight. Since this was without any noticeable effect, he concluded that the 
paralysis which is analogous to the myocardial necrosis of the rat, was not 
due to potassium deficiency. Smith (1946) has found that dogs with potas- 
sium deficiency following potassium restriction in the diet could always be 
cured of paralysis, and death prevented by a dose of 200 mg. potassium 
chloride per kg. of body weight, but never by 100 mg. per kg. Selye’s 
dose lies between these two figures and is probably inadequate under the 
conditions of “stress’’ of his experiment. Also in the case of rats, Selye 
(Selye, Mintzberg and Rowley, 1945) did not reach the conclusion that the 
damaging effect of DCA upon cardiac structure might be secondary to its 
blood potassium depressing effect. He states that the administration of 
potassium chloride is ineffective to antagonize the actions of DCA in the 
rat, and that the decrease in the potassium content of the serum caused 
by DCA cannot be made responsible for the morphologic manifestations 
of DCA overdosage. But comparing, in his table, the group which received 
sodium chloride alone, with the group which received potassium chloride 
in addition, one notices a reduction in the incidence of cardiac lesions from 
100% in the former to 17% in the latter, and a reduction in the intensity 
of the lesions found from 55% to 8%. 

The same interpretation of the heart lesions occurring in DCA-treated 
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animals is contained in Selye’s recent book ‘Stress’ (1950). The lesions 
are again considered as resembling those of rheumatic fever, and rheu- 
matic fever is therefore considered to be a manifestation of the adaptation 
syndrome. Selye emphasizes again that the changes caused by DCA are not 
prevented by the feeding of excess potassium. 

Since the question of the etiology of rheumatic fever was raised by 
Selye and his coworkers, it is necessary to point out that the Aschoff nodule 
of rheumatic fever is a lesion appearing in the interstices of the heart: 
(Figure 1D), centering about a fibrinoid change of the collagen. The myo- 
cardial fibers are little if at all involved by this lesion in its early mani- 
festations. The nodule is fairly well circumscribed and composed of 
Anitschkow cells as well as giant cells (Aschoff cells) whose nuclei retain the 
characteristic chromatin distribution of the Anitschkow cell. Since the 
Anitschkow cell is not pathognomonic (Zak, 1947), the abundant presence 
of these cells alone in the necrotic heart of DCA overdosed rats is no proof 
of the presence of rheumatic fever. 


SUMMARY 


Myocardial necrosis was found in rats in which potassium depletion had 
been caused by low potassium diets together with DCA overdosage with 
or without high sodium intake. 

Both the rapidity with which death occurred, and the number of deaths 
were inversely proportional to the potassium consumption. 

Myocardial lesions and death did not occur if sufficient amounts of 
potassium had been added. 

These findings do not support the view that the heart lesions found in 
DCA overdosed rats have any connection with rheumatic fever or the 
adaptation syndrome. The pathologic anatomic studies showed that the 
myocardial lesion is different from that of rheumatic fever and identical 
with that produced by potassium exclusion diets. 
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Tratamiento de Enfermedades Cardiacas y Renales, Retinopatias 
y Enfermedades Vasculares Arteriosclerdticas e Hipertensivas 
con la Dieta de Arroz 


This paper summarizes information on the Rice Diet 
contained in other (English-language) papers in this 
volume. It presents no new data. 
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Tratamiento de Enfermedades Cardiacas y Renales, 
Retinopatias y Enfermedades Vasculares 
Arteriosclerdéticas e Hipertensivas 
con la Dieta de Arroz 


Dr. WALTER KEMPNER 
Durham, N. C., E. U. A. 


COMPOSICION DE LA DIETA 


La dieta de arroz, tal como se ha usado en 
mas de 1,800 pacientes con enfermedades det 
corazon y del rifidn, retinopatia y enfermedades 
vasculares arterioscleréticas e hipertensivas, 
consiste exclusivamente de arroz, azicar, fru- 
tas y jugos de frutas. Contiene en cada 2,400 
calorias, menos de 150 mgms. de sodio, 200 
megms, de cloruro, 5 gms. de grasa (ningun co- 
lesterol) y aproximadamente 25 gms. de pro- 
teina derivada del arroz y de las frutas. Los 
unicos suplementos afiadidos son vitaminas A, 
B y C para tener la seguridad de satisfacer los 
requerimientos diarios. El] numero de calorias 
ingeridas se varia segun la necesidad del pa- 
ciente de ganar o de perder en peso. En mu- 
chos pacientes con enfermedades vasculares 
esta indicado restringir ias calorias para obte- 
ner pérdida de peso, pero en pacientes cuyo 
peso es demasiado bajo, se aumentan las calo- 
rias hasta conseguir el peso deseado. 


PROCEDIMIENTO 


La dieta de arroz tiene que seguirse estric- 
tamente y tiene que ser administrada bajo 
condiciones rigidamente controladas, 

Si después de un examen completo, inclu- 
yendo analisis quimico de la sangre y de la 
orina, electrocardiograma, radiografia, fotogra- 
fia del fondo del ojo y otros examenes especia- 
les segun el caso, se decide que la enfermedad es 
lo bastante grave para justificar el uso de la die- 
ta de arroz, el procedimiento es generalmente, 
tener al paciente aqui bajo observacién ciaria de 
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tres a cuatro meses, A ser posible, los pacientes 
no permanecen acostados, siné levantados y am- 
bulantes. Se alojan en casas privadas o hoteles 
en la vecindad del hospital, recibiendo la dieta 
en casas especiales, donde es preparada bajo 
minuciosa vigilancia. Unicamente pacientes en 
estado critico son hospitalizados. Los que no 
pueden comer se alimentan por medio de un 
tubo gastrico por el cual 100 cc. (100 calo- 
rias) de arroz, azicar, frutas y jugos de fru- 
tas hemogenizadas en un “Waring blender” son 
introducidos una vez por hora de dia y de no- 
che. (Una paciente, después de un ataque de 
apoplejia, tuvo que alimentarse de este modo 
durante 14 meses). 

Transcurridos estos primeéros tres o cuatro me- 
ses, es posible formarse una idea, de hasta que 
punto el paciente puede ser beneficiado por la 
dieta. La mas rapida baja de tensién arterial 
ocurié a los cuatro dias después de iniciarse 
el régimen; en otros casos puede ser una cues- 
tién de afos, siendo aproximadamente 4 me- 
ses el término medio. El promedio de dura- 
cién hasta disminuir el tamafio del corazén es 
de 3 a 4 meses, y de 6 a 12 meses hasta aliviarse 
la retinopatia, Cambios favorables en el elec- 
trocardiograma tardan un promedio de 10 a 12 
meses en manifestarse, 

Al final del periodo pasado aqui, es también 
posible decidir si el paciente debe de continuar 
la dieta basica o si esta permitido (o aun in- 
dicado), afiadir ciertas modificaciones, y cua- 
les. El paciente vuelve entonces a su casa y a 
los cuidados de su médico de cabecera, siendo 
deseable que éste vea al enfermo con frecuen- 
cia, observando su progreso y alentandolo a 
seguir e] régimen prescrito sin desviaciones 
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ni desfallecimientos. Dos o tres meses mas tar- 
de el paciente debiera de volver aqui para ser 
de nuevo observado durante unos dias o se- 
manas a fin de determinar si se puede consi- 
derar seguir amplificando la dieta o si hay 
que revocar las modificaciones anteriores; y 
de ahi en adelante, reexaminaciones periédicas 
a intérvalos de dos meses a un ajo, segun el 
caso, son aconsejadas, 

Dada la importancia de seguir la dieta con 
la mayor fidelidad sin desvio alguno para re- 
sultar ésta eficaz, conviene cerciorarse a me- 
nudo si el paciente se adhiere rigurosamente 
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al régimen o no. El analisis repetido de la 
excrecidn de nitrdgeno, sodio y cloruro en la 
orina es una manera sencilla de averiguarlo. 
(Inecluso a los pacientes que han regresado a 
sus casas, se les exije que manden orina para 
este analisis una o dos veces al mes, o mas 
amenudo, en los intérvalos entre reexamina- 
ciones). Ei promedio de la excretion urinaria 
total en 24 horas debe ser de 2,6 gms. de ni- 
trogeno, 100 mgms. de cloruro y 10 mgms. de 
sodio, después de adaptacién completa a la 
dieta. Esta adaptacién no se consigue hasta 
dentro de | a 4 meses, aun en pacientes cavyos 
rinones son capaces de regulacién normal. 


PELIGROS 


Modificaciones no autorizadas, por minimas 
que sean, pueden comprometer seriamente, o 
echar a perder dei todo el efecto terapéutico 
de ta dieta. Por otra parte, en pacientes con 
propension a perdida de electrolitos, varias 
formas, a veces graves, de desequilibrio elec- 
troliticos pueden ocurrir a cualquier momento 
del tratamiento, (Figura 1). Examenes conti- 
nuos de la quimica sanguinea y urinaria son 
precisos para descubrir cualquier desequilibrio 
quimico que pudiera sobrevenir en ei curso de 
un régimen tan riguroso (natropenia, hipoclo- 
ruremia, hiperpotasemia, alcalosis, etc.), Si re- 
sulta necesario, 1a dieta se modifica adecuada- 
mente para remediar estos trastornos. (El pe- 
ligro de desequilibrio quimico podria aun ser 
intensificado por el uso de diuréticos mercu- 
riales, resinas sodio-absorbentes y otros trata- 
mientos que tienden a alterar ja normalidad 
electrolitica. Mas conste, que el régimen de arroz 
propiamente dicho prescinde de tales medidas 
terapéuticas, como prescinde en absoluto del 
uso de drogas. Los resultados publicados aqui 
se han obtenido exclusivamente por la dieta, 
aun en pacientes que antes dependian de di- 
gital, mercuriales, nitroglicerina, barbituratos, 
etc.). 


INDICACIONES Y RESULTADOS CLINICOS 


En vista de que la glomérulonefritis aguda 
a menudo se complica con insuficiencia cardia- 
ca o renal y siempre hay Ja posibilidad de que 
se convierta en glomérulonefritis crénica, acos- 
tumbro rutinariamente administrar la dieta de 
arroz en todos los casos graves de glomérulone- 
fritis aguda. En una enfermedad con tan alto 
porcentaje de curaciones espont4neas seria di- 
ficil probar por datos estadisticos e] méri‘o de 
un régimen especial cualquiera que sea. Sin 
embargo, estoy convencido por experiencia 
gue la dieta de arroz esté tan indicada en las 
glomérulonefritis agudas, alin no pudiendo fa- 
cilmente probar su efecto favorable, como lo 
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OUADRO | 
CAMBIOS CLINICOS Y QUIMICOS EFECTUADOS POR LA DIETA DE ARROZ EN UN 
PACIENTE CON NEFROSIS ( ‘* 4) 
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esti en la mayoria de los casoa de glomérulo- 
nefritie erénica, en que los efectos faverables 
son evidentes y demonstrables con facilidad, 
(Figura 2). 

En un gran numero de pacientes con nefrosis, 
la dicta de arroz, no obstante ls rigida reatric- 
clin de proteins, restablece el nivel normal de 
lag proteinas del plasma, La sscitis y loa ede. 
maa periféricns deaaparecen, la proteinuria dis. 
minuye y la tasa anormalmente alta del coles- 
tera] strico se reduce a valores normales. En 
algunca pactontes la enfermedad desaparece por 
completo, sin dejar rastro, (Cuadiro 1). 

La di¢ta de arroz esti también indicada en 
aquellos cata de inauficiencin cardiaca que mo 
reciben beneficio de las terapina notropeives 
habituales o de medicacidn, ya sea la insufi- 
clencia del milocardio secundario a lesiones val- 
vulares, ya primeria a base de arterloscleroals, 
enfermedad vascular hipertenaiva, febre reu- 
matica, lupus eritematoso diseminado, enferme- 
dades del rinon, ete, 

Agsimismo, pacientes con grave angina de 
picho y pacientes com infartes del miocardio 
son tratedos con la dicta de arroz. En estos pa- 
clientes el tratamiento debe dirigirse hacia un 
doble obletivo; contrarrestar Ja disminueclin 
de ia irrigacién coronaria y reducir lag mecesi- 
dadea energéticeas del musculo cardiace, 

Las figuras 3-5 demuestran la reduccién de 
la cardiomegalia en pacientes con estenesis e 
insuficiencia adrtica, estenosig mitral, ¢ hiper- 
tensién maligna. (Véase también Figura 4). 

La dleta de arroz ha sido hallada eficaz en 
enfermedades vaseulares arterioscleréticoa & hi- 
pertensiveas, Un gran nimero de paclentes com 
hipertensiéin llamada benigna, con o sin com- 
plicaciones eriticas, han derivado notable be- 


neficio del tratamiento; pero no sdlo éstos, sing 
también muchas coya hipertensién era del ti- 
po maligno con avancadas besiones cardiacas ¥ 
rengles, y con meurorretinopatia hemorrigicn 
y¥ cxudativa —signo éste Oltime que solia ser 
conziderado infauste e¢ indicative de la fase ter- 
minal de una enfermedad irreparable. Mi ex- 
perlentia ha demagirada que la hipertension 
maligna, aun con neurorretinopatia avanzada, 
puede por efecto de la dieta, transformarse on 
hipertensian benigna o haste desaparecer com- 
pletamente. 

Como ejemplo se presenta el caso de un pa- 
thente de 47 afica de edad, enviado aqui por 
au médica con el dingméation de enfermedad 
eardiavaseular hipertensiva en fase maligna. 
Habia tenido hipertenshin desde dos ance y 
medio. Sufria, sobretede, de dolores de cabe- 
za fuertisimes «© incapacitantes. El tratamben- 
to habla conglsiide en una diein pobre en ca- 
lorias y sedatives, Recientemente Ia tensidn 
arterial hobia aleanzade un promvedio de 257/ 
ITi mm. Hg. {7 obaervaciones). Su médico inicid 
la dieta de arroz y la tenshin bajd un poco, 
pero al examinor 4] pacientes aqui ge le halla 
alin una tengidn de 233/161 mm, Hg. El cora- 
tin media 13.8 em. en gu diimetre traneversn, 
La onda TV 6 del electrocardiogramna ostaba 
allanada. Loa fondos de ojo mogtraban cam- 
bing vasculanes muy acentuades, edemas de 
Papila bilateral, hemorragias + exudadoa al- 
godonosos, Durante Jas primeras doa semanas 
de dieta de arrog en Durham, el promedio de 
la tensidn continuaba siendo alto: 196/122 mem, 
Hg. Después de 110 dias de dieta, el promectia 
de 10 dias era 124/89 mm. Hg, El diametro 
transverse del corazin habia disminuide a 134 
em. La onda TV @ era normal. El edema pa- 
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CARDIOMEGALIA EN HIPERTENSION MALIGNA 
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DESAPARICION DE EDEMA PAPILAR, HEMORRAGIAS 
Y EXUDADOS EN DIABETES MELLITUS 
CON LA DIETA DE ARROZ 
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pilar, las hemorraglas ¥ la mayoria de log exu- 
dadce habian desaparecido, También habian 
cesado los dolores de cabeza, El paciemte vol- 
vid @ gu cesn con Une diela alge amplificads. 
Se gentia perfectamente bien y asumid su tra- 
bajo come director de una empresa comercial, 
Dot meses mie tarde fué reexaminade, El pro- 
medio de la tengidn arterial de 2 dias era 
120/83 mm. Hg. (Figura 8). El diametra trans 
verso del corazin modia 12.4 em. En los fon- 
dos de ojo no quedaba ya aefial de la retine- 
patia de hipertensidn maligna. 

La vejez auele ser considerada por muchos 
como una éspecle de bancarroia ocasionada 
por Ing deudas vaceulares, cardiacaa o rena- 
les. Conforme a este conceplo, los procesod 
arteriosclerdticos oy vasculares bipertemsivos 
gon acepiados comer enfermedades depencrati- 
ves, acompariamionte inevitable y casi fisiolo- 
gico de la edad avanzada, La reverslbilidad 
de estos procesoa en muchos de mis pachentes 
ancianes prucha, no obstante, que cata actilud 
de resignacion hoy dia ya no e@ necesaria, 

Serviré de ejemplo la radiografin en Figura 
& que demucsira el efecto de la dicta de arroz 
sobre ¢] corazin de un poechonte de TH afios 
de edad, Este paciente, un médico, vino a la 
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Figura 9 


ELECTROLITOS SERICOS CON LA DIETA DE ARROZ 
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SEMANAS DE DIETA 


Valores promedica de 2 pacientes con enfermedad vascular haperierdiva 
(sn medencia de participacién renal) 


Tomada de Annols of Internal Medicine, Vol. 3iNo 5 


Clintea Medica de Duke Hospital en 149, Ha- 
cin tres afioe que sabla que tenia hipertenaidn 
sistilica de 180 a 240 mm, Hg, y diastélicn de 
110 mm. Hg. Habis sido tratado con fenobar. 
bital, vasodilataderes y repoeo. Intermitente- 
mente hebla usedo digital, Se Je hall6 una 
tengién arterial de 210/114 mm. Hg. El did- 
metro transversa del corazén, segun la radio- 
erafia media 17.0 cm. Habia soplo adrtico 
sistélico y diastélico, Habla tamblin fibrila- 
cion auricular, Los vaeos periféricng ettaban 
caclerceados. No habia edema de ln periferis. 
Los pulmones estabon claros. El higado dea. 
cendia un dedo bajo el margen costillar al 
inspirar profundamente, La prueba de fun. 
cién renal revelé una exerectin total de fen. 
sulfoneftaleina de 43% de lo normal en 2 he- 
rag. En los fondos de ojo se descubrieron mo- 
deradog cambice arterlosclerdticas, Despuds do 
3 miégee de diein de arroz, la tenskin habia 
bajado de un promedio (10 diaz) de 221/118 
mm. Hg. a un promezio de 148/27 mm. He. El 
tamafio del coranin habia disminuide conside. 


rablomente, sienda de 17 por ciento el cam- 
bio en la medida del diimetra transverso. 18 
ments désputs de iniciarss la divta de arrog, 
el diimetroa transveraq media 13.7 cm. El pa- 
clente que ahora tlene 81 aes ha vuelto al 
tjercicio de su profesiin y ha reanudado sus 
actividades habitualea, completamente libre de 
sintomas cardiaoos, 

Pacientes con diabetes mellitus no ailo toe 
leran bien la dieta de arroz, sino que én un 
numero considerable de ellos tanto la glicemia 
coma loa réquerimientos de insulina dismi- 
nuyen, Ademaés, en algunos la dleta puede ser 
de oun valor especial dado el papel peligroso 
de la hipercolesternlemia en esta enfermedad. 

Cuarenta y ocho pacientes con diabetes com- 
Plicada por enfermedad renal o vascular han 
sido tratados con Ia dieta de arrez. El perio- 
do de observacidn ha shio de & semanas a 5 
ates y 1) meses, o sea un promedia de 59 se- 
mands, En 17 de log 48 ae reglatrd un cambio 
de mia de 20 mgs. en la glicemia de ayunas: 
en 3 la glicemia de ayunas aumentd, en 14 dis. 
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minuyé, En los demas el nivel glicémico, o 
mostraba gran inestabilidad, o na se modified 
mis que insignificantemente, 

En 29 de loo 468 peclentes no hubo cambio 
en log requerimientos de inaulina. Diez y 
nueve presentaron cambios nolables, 4 me-esi- 
tande mia ineulina (de 20 unidades promedio 
cuands tmpezaron @ 41 unidades promedio 
slende la mayor diferencia un aumento de 0 a 
30 unidades) y 15 menos (de 45 unidades pro 
medio a 22 unidades promedio, slesdo la ma- 
For diferencia una bala de 60 a 30 uwnidades), 

La reaccion favorable de estos pacientes, 
junto a la experiencia de que un alto porcen- 
taje de diabéticns mucren o por le menos son 
incapacitadoa por enfermedad vascular, gu- 
giere el uso de la dieia de arroz en cada caso 
de diabetes mellitus que empicza & mos rar 
aintomas de enfermedad cardiaca, renal, rati- 
nal o perifero-vascular, 

Figura T demuestra el efecto de la dieta de 
arroz sobre la retinopatia de un pirien ¢ con 
diabetes mellitus. 


RESULTADOS QUIMICOS 


Para evaluar comprehensivamenie los efes- 
tos dé Ia dieta de arroz tienen que eetudiarse, 
ademas de ioe resultados clinicos, lot combios 
quimicos que prodweet-14 Log mda impoartan- 
tes serin brevemente resumidos. 

Estudios del balance nitrogenado indican que 
el equilibria ge restablece y mantiene después 
de aproximadamente 13 aemanaa de dieta de 
arroz. El cundro 2 da un resumen de 12 estu- 
dios de balance nitrogenado en 11 paclentes 
ton enfermedad vascular hipertensiva, Las 
observacionea fueron hechas despudsa de estar 
sometides los pacientes a la dleta durante 13 
semanas y despuéa de habirseles estabilizado 
el peso. Estos resuliadog quimicos, came por 
otra parte la experiencia clinlea de que no 
sebreviene anemia y que las proteinas del plas- 
ma se mantienen nommales, pruchan que ia 
cantidad de proteinas es suficlente en la diela, 
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BALANCE NITROGENADO 
fn §8 Pachentes con Enfermedad WVWaeeular H pertensiva 
Geapuds de 13 Sereana: de Dote de Aros 


Mitrégens Total (gm. Moen 24 Pores) 
(Premadio de 4 dla éorbttitived 
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bregea thon Balarce: 


1.55 257 


in 4.02 + 25 


No obstante las restricciones alimenticias hay 
notable diferencia entre el efecto scbre el me- 
taboligmo de la dieta de arroz y el de la es- 
tarvachin, En la eslarvaciin, la hemoglobina, 
el caleio a¢rico, las proteinas del plasma, la 
glicemia, la toleranmcia carbohidrica y el poder 
combinative de COs disminuyen; la dicta de 
arfoz o bien mo los afecta, o los aumenta, El 
nithigeno mo proteies y la urea de le sangre 
¥ la creatina, amoniaco, y acides organicos de 
la oring aumentan on la estarvacion; la dicta 
de arrez les disminuye, El yolumen de la 
sangre y del fluids intersticial no cambian en 
la eatarvacion, pero diaminuyen con la dicta 
de arroz, 


CUADAD 3 
PROMEDIOS DE NITROGENO NO PROTEICO 
¥ UREICO DE 766 PACIENTES CON ENFER- 
MEDAD VASCULAR HIPERTENSIVA. 
(Merégang mo prodelco Inicial; 20 2 45 moma, por TOO ce. 
de pingre) 


(Denes 
de 105 die 
Arte Coremeedic) de 
GIETA. GE ARROZ 
Hinges no probties Urge! 100 


x, oe mange) B4 29 
Bitrégers urea [mgmas iM) cc. 
de pangne) id 9 


El euadra 3 summarize el efecto de Ia dieta 
de arroz sobre los valores de nitrdgeno mo pro 
telco y uréico en la sangre de TH pachontes 
con enfermedad vascular hiperiensiva sin uré- 
mia. La disminucidn es dé un promedis de M 
mgm. por 100 ce. a un pramedio de 29 mgm, 
por 100 ec., sienda casl enteramente en la frac- 
chin de nitrogena urébeo, 

En pacientes cuya regulacidn renal es nor. 
mal, el clorura del suero disminuye ostensl- 
blemente con la dieta de arroz: el bicarbonate 
del suero gumenta; €] sodio, ¢1] potasio y las 
bases totales se mantiengn relativamente cons- 
tantes, (Figura 8). 

Una concenttacién elevada del coleaterol en 
el suero te un hallazge frécuente en pachentes 
con arterioeeclerceis, enfermedad de las arie- 
Tins corondarias, enfermedad vascular hiper- 
tensive, retinopatin vascular exudativa, en- 
fermedades del cristaling y del cuerpo vitres, 
en diabetes mellitus no regwado y en la fase 
nefritica de las nefritis, 

El cuadro 4 muestra cl efecto de la dieta 
de arrox sobre el colesteral siricn de BEG pa- 
clentes com enfermedad vascular hipertensiva. 
En 237 pacientes (29%) cuye tasa de colestercl 
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era mormal al iniciarse el tratamiento (por de- 
bajo de 220 mgms, por 100 ce. de suera), el 
promedia de ja diferencia entre la concentra- 
cién inielal y la coneentrachin después de on 
promedio de Lit dias de dicta era de 14 mgm. 
por bi ce de sueron. En S89 pacientes (TL) 
que hablan tenido hipercolestervlemia oniles 
de empezar a tomar ila dieta, la diferencia 
después de un promedio de 108 dias era de 73 
mgms/100 ec, de suero, siendo ¢] promedia de 
la conmcentraciim 207 mgma/l0) ec. 

La reduecién del colesieral total es decbida 
8 la disminucién tanto del colesteral libre co- 
mo del colesterol esterificade. 

La relaci¢n entre el colestero] libre y el 
colesterel total fud esiudiada en 100 pacten- 
tes antes y después de pericdog mais o meno 
largos de dicta de arroz. El promedio de la 
relaciédn fosfollpides-eolesteral libre 

mEq./litro fésforo lipido + 
(2 q./litro colestercl libre ) 27tes de la dieta 
era 141, después de un promedio de T2 dias de 
Gitta, 1.79. El promedio de la relaciin fosfolipi. 

mEq./litre fésforo lipides 
dos-colesteral total | [Fa /litro colesterol Saar) 
era 045 antes y 0.55 después de un promedio 
de 72 dias de dieta, 


CUAGROG 4 
COLESTEROL TOTAL DEL SUERO DE 826 
PACIENTES CON ENFERMEDAD VASCU- 
LAR HIPERTENSIVA 
Ces- Dilacs a 
Ankea prude Diets 
dele Gaeta de Arror 
ae Anz = [promencig} 
237 packene cen cencentraciin 
freciel pee debalc de 220 mgm. 


por FOO oc. de mero 18? 173 he 
549 pacientes com concert achin 
intial de mba de TIF moma. por 
100 ce. ce sure ZB0 Frist 109 


La dicta de arroz, pues, no wilo efectiia 
une réeducehin de colesterol Libre y colesteral 
total del auero, sina también un aumento de 
la relaciin fosfollpidos-colesterol. 


DATOS ESTADISTICOS 


Para objener un cuadro objetive de log re- 
sultedios de la dieta de arroz, s¢ han hecho es- 
tudioe comparatives em grupos extengos de 


CUADAG 5 
EFECTO DE PERIODOS CORTOS ¥Y LARGOS DE DIETA DE ARROZ SOBRE LA TENSION 
ARTERIAL DE PACIENTES CON ENFERMEDAD VASCULAR HIPERTENSIVA 
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DESAPARICION DE BLOQUEO CARDIACO GRADOT 
E INVERSION DE LA ONDA T, EN HIPERTENSION 
CARDIOVASCULAR CON LA DIETA DE ARROZ 


E.P (d', 44) 


ABRIL 1949 


Fig. 18 


padentes, comparandoa el estado “antes y 
“deapudéa* de la tensién arterial, el tamafo del 
corazon, ¢] electrocardiograma y e€] fondo del 
obo (ademés de la quimica de la sangre y orl- 
na réferida anberbormente) En el curno de 
estoe eitudios se ha destacods la importancia 
del factor tiempo. El cuadro § demuestra el 
efecto de periidas cortas ¥ largos de dicta so- 
bre la tensidm arterial de 1150 pacientes con 
enfermedad vascular hipertenasiva. La tensién 
méjoro fet decir, hubo tna baja de tensicn 
sistélica ¥ diastdlica combinadas de 40 mm. Hg 
o més) solamente en 49 por ciento de ioe 182 
Pacientes tratadas de 4 a 30 dias; 51 por cienta 
ho mejoraron (bajo este criterco), De los 240 
pacientes tratades con Ja diets de 31 a 89 diss, 
la tension méjord en 9 por ciento, no meéjora 
en 31 por ciento, De loa 648 pacientes: traia- 
dos 80 ding o mada, la tengiin mejord en 82 por 


DICIEMBRE |951 
clento. La reduccidn de la tensiin en todo el 
grupo de 646 pactentes que mejoraron fué de 
un promedio de 195/115 mm, Hg. a@ un prome- 
dia de 146/939 mm. He. dezpués de un promedia 
de 118 diss de dieta de arroz. De loa G48 pa. 
cientes sometidos a la dieta 80 dias o mas, la 
tensién bajd a un nivel normal (esto os, o 
140/30 o menos) en 212 (26%). En estoe 212 
pacientes ¢l pronmvedio de tenzion antes de la 
dicta de arroz era 180/100, deapués de un pro- 
médio de 158 dias de dieta 127/81 mm. He. 
En una serie de 186 pacientes con enferme- 
dad vascular hipertensiva zomethiog a la dicta 
de arroz durante un promedio de 123 dias, el 
tamale del corazin aumenté en 15, siendo de 
un promedia de 2.6 por cliente ¢] aumenta de 
la medida del didmetro transverao, En 271 
de los 236 pacientes ¢l tamafo del corazin dis- 
minuyd, denda el promedia de reducchin de 
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la medida del diimetro trangverao de 6.2 por 
chente en 146, de 142 por ciento en 106 y¥ de 
244 por ciento en 19. La redueciin de la car: 
diomegalia no depende ni de la baja de lp ten- 
siim arterial ni de la perdida de peso, 

En una stric de 120 pacientes la onda Ts det 
electrocardiograma era negative al iniciarse Ja 
dieta de arroz, En 68 pacientes quedd nega- 
tiva (despuée de un promedia de 7 nessa): en 
SZ cambie de negativa a positiva (después de 
un promedio de 10 meses). (Figura 10). En una 
serie de 201 pacientes la onda T) era positiva 
al iniciarse la dieta, En ninguno de estoa pa. 
cientes cambid de positiva a negativa (durante 
un promedio de 11 meses de dicta). 

Fotografias del fondo de ojo fueron hechas 
en une serie de 225 pacientes con retinopatia 
vaccular avanzida (edema pepilar, hemorra- 
gias o ¢xudedcs) antes y deapués de 1 a $0 
meses de dieta de arroz. (Figuras 11 ¥ 12). Cua- 
renta y dos de los 225 pacientes tenlan nefri- 
tig erémicn, 183 enfermedad vascular hiperten- 
give. Cincuenta y cuatro de los 225 tenian ede. 
ma papilar al imiciarse la dicta de arroz, En 
uno de eatea pacientes mo huba cambio; en 6 
el edema papilar decaparecio en parte, en 47 
por completo, 173 pacientes tenian hemorra- 
gias. En uno aumentaron; en 9 no hubo cam- 
bio, (En un pacientes qué tenia hermorragias 
pero no exudades al empezar, un oxudado apa- 
recid durante el periodo de tratamiento), 140 
pacientes tenian exudiades gl iniciarse la dieta, 
En 3 aumenteron; en 13 no hubo cambio; en 
61 les exudades desaparecleron en parte, en 
103 completamente, 
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ELECTROLYTE METABOLISM DURING RICE DIET 


I. Serum Efectrolytes in Hypertensive Patients Without Evidence of Advanced Reno! Involvement 


ERNST PESCHEL, M.D. 
AND 


RUTH LOHMANN-PESCHEL, M.D. 
DURHAM, W.C. 


DRASTIC change of the mineral supply represents one of the main character- 
istics of the rice diet.1 The sodium and chloride intake is extremely restricted, 
about 4.3 mEq. of sodium and 5.6 mEq. of chloride in 24 hours, the potassium 
intake is unchanged or moderately increased, between 75 and 100 mEq., varying 
according to the amount and kind of fruits and fruit juices consumed. There is no 
doubt that a major part of the beneficial results achieved by the rice diet is due to 
the change in mineral metabolism. 

On the other hand, one of the objections to the rice diet is that this drastic 
change in the electrolyte supply might endanger the maintenance of the concen- 
trations of the individual electrolytes, as well as of the total osmolar concentration, 
of the body fluids. 

Irrespective of the possible benefits or dangers of the treatment, the patient who 
follows the regimen strictly gives an opportunity for study of the extent and limits 
of the adjustability of the physiological regulation of body fluid electrolytes in 
response to a drastic change in the electrolyte supply. For many weeks, the patient 
is kept under well-defined conditions of intake without major alterations from day 
to day. The long-continued, radical restriction of the sodium and chloride intake 
deviates to an extreme degree from the normal if one defines “normal” as the habits 
of nutrition developed over the centuries. Several publications already contain 
contributions to this question.” 


From the Department of Medicine, Duke University School of Medicine. 

This work was aided by grants from the Anna H. Hanes Memorial Fund and the National 
Heart Institute of the National Institutes of Health, Public Health, Public Health Service. 

1. Kempner, W.: (a) Compensation of Renal Metabolic Dysfunction: Treatment of 
Kidney Disease and Hypertensive Vascular Disease with Rice Diet, North Carolina M. J. 
€:61 (Feb.) 1945; (6) Treatment of Hypertensive Vascular Disease with Rice Diet, Am. J. 
Med. 4:545 (April) 1948; (c) Treatment of Heart and Kidney Disease and of Hypertensive 
and Arteriosclerotic Vascular Disease with the Rice Diet, Ann. Int. Med. 32:821 (Nov.) 1949. 

2. Kempner.te Currens, H.; Reid, E. A. S.; MacLachlan, E, A.; Terry, M. L.; Butler, 
A. M., and White, P. D.: Physiologic, Metabolic, and Electrolytic Balance Studies of Hyper- 
tensive Patients While on the Rice Diet, J. Clin. Invest. 28:776 (July) 1949. Weston, R. E.; 
Hellman, L.; Escher, D, J. W.; Edelman, I. $.; Grossman, j., and Leiter, L.: Studies on the 
Influence of the Low Sodium Cardiac Diet and the Kemper Regimen on Renal Hemodynamics 
and Electrolyte Excretion in Hypertensive Subjects, ibid. 29:639 (June) 1950. Dole, V. P.; 
Dahl, L. K.; Cotzias, G, C.; Eder, H. A., and Krebs, M. E.: Dietary Treatment of Hyper- 
tension: Clinical and Metabolic Studies of Patients on the Rice-Fruit Diet, ibid. 29:1189 
(Sept.) 1950. Watkin, D. M.; Froeb, H. F.; Hatch, F. T., and Gutman, A. B.: Effects of 
Diet in Essential! Hypertension, Am. J. Med, $:441 (Oct.) 1950. 
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The present communication is concerned with serum electrolyte changes 
during rice-diet treatment in hypertensive patients without evidence of advanced 
tenal involvement.‘ 

MATERIAL AND METHODS 


In order to study the “average” response of the serum electrolyte pattern to the conditions 
of the rice diet, patients were taken at random from those who were scheduled to start the 
rice-diet treatment. The only point of selection for this series was that the clinical diagnosis 
in each case was the same, i. e., hypertensive vascular disease without heart failure and without 
gross evidence of advanced renal involvement. Absence of gross evidence of advanced renal 
involvement was defined relatively generously, in that patients showing a slight albuminuria 
before the treatment or a total phenolsulfonphthalein excretion in two hours of not less than 
40% were not excluded from this series. 


Strict observance of the diet can easily be checked by determining the urinary excretion 
of sodium and chloride, which drops to a very low level. Any additions to the diet are 
reflected quickly in increased excretion of these electrolytes. Those patients who, on the 
basis of the urinary electrolyte excretion, were suspected to have deyiated from the strict 
regimen were excluded from the series. This is an infrequent occurrence under the conditions 
prevailing in Durham: Only two patients who had been included originally had to be eliminated. 

Except for these 2, who were replaced by 2 others, the series consisted of 80 consecutive 
patients, 


The age of the patients ranged from 19 to 67, average 51 years. There were 44 men and 
36 women. They were all ambulatory, stayed in hotels or private homes, but took their meais 
at places where the rice diet is prepared under supervision. 


Thirty-nine of the 80 patients had albuminuria when they started the rice-diet treatment. 
Twenty-eight of the 80 patients had a total phenolsulfonphthalein excretion in two hours of 
between 40 and 50%; in the others the phenolsulfonphthalein excretion was above 50%. 


The serum electrolytes measured were sodium, potassium, total base, chloride, and bicar- 
bonate. In a number of the patients, the pH of the blood was also determined. All the 
determinations were done on blood samples drawn in the morning in the postabsorptive state 
of the patient one day before the start of the dietary treatment and after 5, 10, and 15 weeks 
on the diet. Venous blood was used, and no attempt was made to arterialize it. The arterio- 
venous differences with regard to carbon dioxide content and pH can be assumed to be 
relatively constant, venous blood being approximately 2 mEq. per liter higher in carbon 
dioxide and 0.03 lower in pH. These differences can be disregarded here, since the main 
interest lies in comparing the values before and during the treatment, 

Sodium and potassium were determined with the flame photometer (Perkin-Elmer, Models 
52A and 52C), using the lithium interna] standard procedure.* Care was taken to avoid 
hemolysis. Total base was determined with the microelectrodialysis method described by 
Consolazio and Talbot,> serum chlorides with the Van Slyke method,® and bicarbonate with 


3. Further communications are in preparation on serum electrolytes during rice-diet treat- 
ment in hypertensive patients with evidence of major renal involyement; on serum electrolytes in 
hypertensive rats treated with rice diet, and on the correlation between electrolyte concentration 
and volume of extracellular body fluids in hypertensive patients on rice diet. 

4. Berry, J. W.; Chappell, D. G, and Barnes, R. B.: Improved Method of Flame 
Photometry, Indust. & Engin. Chem. (Anal. Ed.) 18:19 (Jan.) 1946. Haid, P. M.: The Flame 
Photometer for the Measurement of Sodium and Potassium in Biological Materials, J. Biol. 
Chem, 167:499 (Feb.} 1947. 

5. Consolazio, W. V., and Talbot, J. H.: The Determination of Total Base in Biological 
Materials by Electrodialysis, J. Biol. Chem. 182:753 (Feb.) 1940. 


6. Van Slyke, D. D.: The Determination of Chlorides in Blood and Tissues, J, Biol. Chem. 
§8:523 (Dec.) 1923. 


289 


ELECTROLYTE METABOLISM DURING RICE DIET, I. 


3 


Warburg manometers, applying the principles of the Van Slyke procedure’ to the War- 
burg apparatus.? 
RESULTS 

The table combines the results of the determinations of the serum electrolytes 
before and after 5, 10, and 15 weeks on the rice diet. In some cases the sodium 
values were relatively high, both initially and later (150 to 155 mEq. per liter). 
No correlation was noticeable between the higher serum sodium values and the 
clinical picture of the respective patients. On the other hand, some single sodium 
values after 10 to 15 weeks on the diet were relatively low; these will be discussed 
later. 

The determinations of total base substances, in addition to the separate deter- 
minations of sodium and potassium, were included because total base gives a 
measure of the total osmotic concentration; for the osmotic value of the extra- 
cellular fluid—at least under the conditions pertaining to this series of patients—is 
almost entirely accounted for by its ionic components; nonelectrolytes contribute 
very little. The total ionic concentration is given by the duplicated amount of either 
cations or anions since, with the approximately neutral pH of the blood, no appre- 


Serum Electrolytes During Rice Diet* 


zs ge ee 
o 5 BS] 15 
BOC sis a5 5s Sieh che enataauites deine nee 146.0 = 4.1 142.9 + 3.5 142.34 4.8 143.0 + 5.4 
ORME 3 ssc sss igwek ees neat 49205 6220.5 5.4 + 0.6 5.5+0.8 
OCR DANG, << cscs Sasaeediews wansdoe nadine 157.6 + 4.1 135.0 = 3.7 164.0 = 4.6 163.8 = 6.6 
On OMG0 si sac3 poets esenteeeeestegeete 100.7 + 3.0 B14 4349 95.0 + 5.8 
Bicarhbonate....-..-e-eeeveeee Saliasic tales B12+18 34.222 34.5 2b 2.4 34.4 2.5 


* Average values, with standard deviations, for 80 patients with bypertensive vascular disease, {n milit- 
equivalents per Hter. 


ciable quantities of free acid or base can exist and the sum of the cations must equal 
that of the anions. Total base is more important than total acid from the physio- 
logical point of view. Loss of anion in the extracellular fluid can easily be made up 
by increase in bicarbonate, as Gamble® has shown and as will be evident again 
later on. But loss of cation cannot be replaced; it must even reduce the total ionic 
concentration by double its amount, since it is connected with an equivalent loss 
of anion.*» Loss of cation means, practically, loss of sodium, since more than 90% 
of the total concentration of cations is sodium. 

The average of the initial serum bicarbonate levels is relatively high, even for 
venous blood. Almost all these patients had been treated previously elsewhere, and 
many had been placed on diets (though patients who had previously been treated 
with the rice diet itself were not included in this series). The dietary measures, 


7. Van Slyke, D. D., and Cullen, G. E.: Studies of Acidosis: I. The Bicarbonate Con- 
centration of the Blood Plasma; Its Significance, and Its Determination as a Measure of 
Acidosis, J. Biol. Chem. 30:289 (June) 1917. 

8. Warburg, O.: Ueber den Stoffwechsel der Tumoren, Berlin, J, Springer, 1926, p. 160. 
(English edition: The Metabolism of Tumours, London, Constable & Co,, Ltd., 1930, p. 172.) 

9. (a) Gamble, J. L., and Ross, S. G.: The Factors in the Dehydration Following 
Pyloric Obstruction, J. Clin. Invest. 2:403 (June) 1925. (b) Gamble, J. L.: Chemical 
Anatomy, Physiology and Pathology of Extracellular Fluid, Cambridge, Mass., Harvard 
University Press, 1947, 
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for the most part, included some sodium chloride restriction, usually very moderate 
compared with that of the rice diet. But it induced to a certain degree the electrolyte 
changes which are apparent in this survey. (The same consideration applies to a 
slight reduction in the average of the initial serum chloride levels.) 

Statistical analysis shows that all changes of the means, with reference to the 
initial values, are highly significant, P being less than 0.03 in each instance. Esti- 
mation of the significance of the differences of the means for each five-week period 
reveals that the significant changes take place during the first five weeks. P is less 
than 0.01 for the mean differences of the 0 to 5-week periods and greater than 
0.05 for the mean differences of the 5 to 10- and 10 to 15-week periods for each 
of the electrolytes examined. 


COMMENT 


Sodium, potassium, and total base concentrations remained practically the same 
during the observation period of 15 weeks. (Total amounts of extracellular sodium 
and total base decrease because of the changes in extracellular fluid volume, as 
described by Murphy.2°) The slight drop in the concentration of sodium and total 
base and the slight increase in potassium, though statistically significant, are without 
clinical importance. Occasional determinations of the serum electrolytes after 
additional intervals of 3 to 36 months have proved that no patient whose serum 
electrolytes showed the “average” pattern, as described above, during the first 
period of strict dietary treatment and close observation deviated from that pattern 
in the period thereafter. The satisfactory regulation uf serum sodium, potassium, 
and total base decides whether the strict, unmodified diet can safely be used. 

Hyperpotassemia in the strict sense, as defined by a serum potassium concen- 
tration exceeding 5.5 mEq. per liter, is not an infrequent finding in patients on 
rice diet. As the Table shows, there is an increase throughout the period of strict 
rice-diet treatment, though very moderate on the average. But even in those 
instances in which the hyperpotassemia was somewhat more pronounced, there 
was never any indication of potassium intoxication. 

Whereas remarkable changes in the sodium, potassium, or total ionic concen- 
trations of the serum would clinically be of great importance, the not inconsiderable 
drop in serum chloride and the rise in serum bicarbonate, both usually observed 
in the rice-diet patient, do not represent any clinical dangers as long as they remain 
within the range found in the patients of this series. 

The urinary concentration of chloride, though greatly diminished, remains 
slightly higher than that of sodium (Fig. 1); the reverse is true for the fecal 
excretion of these electrolytes. 

Increase in bicarbonate and drop in chloride, though correlated, were not of 
equivalent magnitude in the subjects of this series, the latter exceeding the former 
by about 3 mEq. per liter—approximately the amount of decrease in sodium. 

Measurements of blood pH in a number of patients showed that on the average 
there was no change of statistical significance. In 45 patients on the rice diet for 
1 to 6 weeks, the pH of the venous blood averaged 7.38, with a standard deviation 
of 0,04; in 60 patients on the diet for 7 to 15 weeks, the pH averaged 7.41 + 0.05; 
17 persons on a normal mixed diet had a blood pH of 7.37 + 0.03. But if one 


10, Murphy, R. J. F.: The Effect of “Rice Diet” on Plasma Volume and Extracellular 
Fluid Space in Hypertensive Subjects, J. Clin, Invest, 28:912 (July) 1950. 
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considers the relation between blood pH and serum bicarbonate (Fig. 2), one finds 
a slight deviation of the pH toward the alkaline side of 7.4 in the patients with 
more pronounced bicarbonate increase. This is to be expected in the case of the 
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Fig. 1-—Urinary electrolyte excretion of a patient on rice diet. Electrolytes are measured 
in milliequivalents per 24 hours. 


26 28 30 32 34 36 38 40 42 44 
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Fig, 2.—Relation of venous blood pH to serum bicarbonate in patients with hypertensive 
vascular disease on rice diet. 


so-called compensated metabolic alkalosis, since the adjusting defense mechanism 
does not usually prevent departure of pH completely. 

The changes found in the electrolyte pattern of the rice-diet patient take place 
mostly in the first five weeks of the dietary treatment. Then an equilibrium is 
reached, which shows that complete adjustment to the change in mineral intake can 
be achieved and is achieved in the patient with intact rena] electrolyte regulation. 
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Though this is true for the vast majority of patients without gross evidence of 
advanced renal involvement, it cannot be completely relied upon in each individual 
instance. Four patients in this series had severe serum electrolyte disturbances as 
hyponatremia, hyperpotassemia, and hypochloremia. The 5% incidence of the 
low-sodium syndrome is similar to that observed in several hundreds of additional 
patients without major renal disease who were studied less systematically, The 
maximal deviations found in those four patients were 117.4 mEq. per liter of 
sodium, 74.9 mEq. per liter of chloride, and 7.4 mEq. per liter of potassium; these 
were easily corrected by small additions of sodium chloride as such or in form of 
toast or vegetables. (The serum electrolyte values which were found after the 
additions were given are not included in the calculation of averages.) These four 
patients did not, to begin with, present a clinical picture different from that of the 
other patients included in this study: the urinary findings were normal or minimally 
abnormal, and the phenolsulfonphthalein excretions in two hours were 49, 74, 46, 
and 71%, respectively. 

Patients in heart failure were not included in this series because they are under 
different conditions of “intake,” owing to the additional supply of electrolytes from 
the edema fluid after diuresis has begun, No patient with cardiac decompensation 
was seen who displayed an electrolyte imbalance on the strict rice diet. It is to be 
emphasized that these patients received neither ammonium chloride nor mercurial 
diuretics. 

It is concluded that satisfactory renal electrolyte regulation under the conditions 
of the strict rice diet can be expected in 95% of the patients without advanced renal 
involvement. 

SUMMARY AND CONCLUSIONS 


A survey is given of the serum electrolyte pattern of patients on strict rice diet. 
Sodium, potassium, total base, chloride, and bicarbonate were determined in 80 
consecutive patients with hypertensive vascular disease without gross evidence of 
advanced renal involvement. The determinations were made one day before the 
patient started the diet and after 5, 10, and 15 weeks. 

A moderate drop in chloride and, correspondingly, an increase in bicarbonate 
occur, both developing during the first weeks of the treatment. Sodium, potassium, 
and total ionic concentrations are essentially maintained. 

The metabolic state with regard to serum electrolytes of the “average” hyper- 
tensive patient on rice diet, that is, a patient with relatively undisturbed renal 
regulatory function, is that of a compensated metabolic alkalosis. 

The strict rice diet can be given without danger of serum electrolyte disturbance 
to all patients with cardiac decompensation and to 95% of those with good renal 
regulation. Difficulties have to be expected in patients with severe primary or 
secondary renal impairment (to be discussed in a later paper) and might arise in 
5% of those In whom urinary findings and results of renal-function tests seem to 
indicate an undisturbed renal regulatory function. 


The procedures were greatly assisted by the able technical work of Mr. Cecil Appleberry, 
Mrs, Evelyn Cohn, Mrs, Ruth Georgiade, Miss Margaret Nelson, and Miss Fides Ruestow. 
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ELECTROLYTE METABOLISM DURING RICE DIET 


Il. Serum Electrolytes ia Patients with Severe Primary or Secondary Renal Disease 


ERNST PESCHEL, M.D. 
AND 


RUTH LOHMANN PESCHEL, M.D, 
DURHAM, N. C. 


N A PREVIOUS paper,’ a survey was given of the serum electrolyte pattern 

of patients on strict rice diet who had hypertensive vascular disease without 
advanced renal involvement. It was found that in 95% of these patients, serum 
electrolyte concentrations were well maintained. One should expect this to be 
different in patients with advanced kidney disease, and doubts are occasionally 
expressed whether or not salt restriction is applicable at all in such instances, 
The purpose of this paper is to report on the tolerance to rigid salt restriction in a 
series of patients with severe renal disease who were treated with the rice diet. 


The presence of renal insufficiency greatly complicates the study and interpreta- 
tion of chemical changes which take place in the body fiuids as a result of dietary 
measures. Whereas in the previous group of patients a systematic approach was 
possible, determining the serum electrolytes at equal time intervals and under the 
influence of diets of identical composition, this procedure is not feasible for patients 
with definite renal insufficiency. Here modifications of the basic scheme of the 
diet, especially with regard to electrolyte intake, are frequently unavoidable. The 
point at which these modifications become necessary can hardly be predicted. 
Kempner,’ therefore, considers the rice diet to be contraindicated unless frequent 
checks of the patient’s blood chemistry are possible. 


MATERIAL AND METHODS 


The present series consisted of &) patients chosen from those who were scheduled to start 
the rice diet treatment. The clinical diagnoses are listed in Table 1. 

There were 55 males and 25 females. The ages ranged from 4 to 64, averaging 40 years. 
The patients were either hospitalized or ambulatory, in the latter case taking their meals under 


From the Department of Medicine, Duke University School of Medicine, Durham, N. C. 

The procedures were greatly assisted by the able technical work of Mrs. Evelyn Cohn, 
Mrs. Ruth Georgiade, Mrs. Margaret Harvey, and Miss Fides Ruestow. 

This work was aided by grants from the Anna H. Hanes Memorial Fund and the National 
Heart Institute, of the National Institutes of Health, Public Health Service. 

1, Peschel, E., and Lohmann-Peschel, R.: Electrolyte Metabolism During Rice Diet. I. 
Serum Electrolytes in Hypertensive Patients Without Evidence of Advanced Renal Involve- 
ment, A. M. A. Arch. Int. Med. 89:234 (Feb.) 1952. 

2. Kempner, W.: Treatment of Hypertensive Vascular Disease with Rice Diet, Am, J. 
Med. 4:545 (April) 1948. 
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supervision, Adherence to the prescribed form of diet was currently checked by determining the 
urinary excretion of sodium and chloride, with simultaneous observation of the serum concen- 
trations. 

The majority of these patients had previously been treated elsewhere with some sodium 
chloride restriction, the degree of which could be estimated from the initial urinary electrolyte 
excretion, According to this criterion, 3 of the 80 patients had been on a rigid salt restriction 


Taare |.—Clinical Diagnoses 


Diagnosis Patients, No. 
Eo Pare Ridley QUOGWi ii scans nnd cass cneccges se cdsiraxedes bvancarairenetehaosanes 46 
a. Chronle glomerulonephritig.........cce cece cece cers c re eeeeceveeeeeeeres 33 
1. Nephrotio: sta@eeiia sinc ioscassa evo weawedne oxccncesseaiegeen 8 
2. Hypertensive stage............ 
b. Kiromelstiel-Wilson syndrome 5 
e. Chronle pyelonephritis.... as Ms one ore 4 
d. Polycyatle kidney disease, ...... 00... .ccesceee secre ne eee eee tteneeeees 4 
II. Secondary kidney disease........ 0... ccc cece cree ee ecw cer eee e eee eee eet eeeeeeeey 34 
8, Arteriolonephrosclerosis ... Seige eats ave 24 
b. Malignant hypertension... 2... 1.6 cece eee eee e eee reece cere reeeneee 10 


TasLe 2.—Inttial Blood Nonprotein Nitrogen Values 


Nonprotelo Nitrogen 


Patients, No. Range Average 
40 or below 33 
4100 48 
61-30 74 
81-100 88 
101-206 135 
Above 200 232 


TaBLe 3,—Results of Phenolsulfonphthalein Tests 


Total Excretion 
in 2 Hours, % 


eh 
Patients, No. Range Average 

Above 40 52 
30-39 34 
20-28 24 
1@19 15 

3-9 vi 
Below 5 1 


corresponding to that of the rice diet; 11 on a fairly marked restriction; 32 on moderate 
restriction, and 34 on a normal salt intake. For the purpose of this paper, all the 80 patients 
are considered as previously untreated, in order to apply the most rigid measure in regard to 
tolerance to the change in electrolyte intake. 

Tables 2 and 3 indicate the degree of impairment of kidney function in the patients of this 
series. (In all instances in which the total phenolsulfonphthalein excretion in two hours was 
above 40%, there was an established history of chronic nephritis.) The average of the initial 
nonprotein nitrogen values of the 80 patients was 77 mg. per 100 cubic centimeters of blood; 
the average phenolsulfonphthalein excretion (total excretion in two hours) was 22%. Protein- 
uria was initially present in all 80 patients, 
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All patients were started on the strict rice diet without any modifications. This was con- 
tinued for three months, or until the serum electrolyte determinations indicated major deviations 
from the values found to be average for patients with unimpaired renal regulatory function.? 
The electrolytes measured were sodium, potassium, chloride, and bicarbonate. Total base was 
determined in some instances, and in a number of patients the pH of the venous blocd was also 


measured. 


Taste 4.—Incidence of Serum Electrolyte Disturbance in 80 Patients with Renal Insufficiency 


on Rice Dtet 
Patienta with Before 
Serum After Start of 
Electrolyte None After —————__-—_— —_\ ——___—____—__.__ (Modiifled} 
Disturbance 3 Mo. 3 Mo. 2 Mo. 1 Mo. 4% Mo. Rice Diet 
6 6 15 14 6 3 
45 7.5 18.8 17.5 1.5 3.7 


Taste $.—Relation of Serum Electrolyte Disturbance to Clinical Diagnosts 


Serum Electrolyte Disturbance * 


———— 
Before 
Atter Startof 
None After -— A —, (Modified) 
‘0. 3 Mo. 2 Mo. 1 Mo. i Mo, Rice Diet 
Primary kidney diseasé.................55 41.5 13 24 1b 45 2 
Secondary kidney disease...,,....-.....-. 50 ve 1s 21 11.6 6 
Chronle glomerulonephritis............... 40 16 26 13 5 
Nephrotic stage.......-..cee ees ee cence ees 37 25 25 13 oa 
Kimraelstlel-Wilzon syndromeé............. (40) ee (60) ae a 
Chronic pyelonephritis.................0.. (75) i ie ee (25) 
Poiyeystle kidney disease..... (25) ee (25) (60) .- oo 
Arterlolonephrosclerosis ...... ive 87 a 8 12.6 12.5 as 
Malignant bypertenslon...........es00006 10 3 20 40 10 20 


* Incidence in per ceat of the respective group. The percentage figures have been put iu parentbesea when 
the total number of cases was less than elght. 


TAs_e 6.—Relation of Serum Electrolyte Disturbance to Initial Blood Nonprotein Nttrogen 
ond Phenolsulfonphthalein 


Average PSP, 
Total 
Patients, Average NPN, Excretion 
Serum Electrolyte Disturbance Ne. Mg./100 Cr. in 2 Br. 
1. 36 61 29 
2. 6 62 28 
3. 16 7 21 
4, 14 121 M4 
5. 6 2 4 
6. 3 137 2 


Technical details of the procedures were the same as described in the previous paper,! except 
for the time intervals between the tests, which, in this series, varied from patient to patient, 
depending on clinical indications and the outcome of previous electrolyte determinations. 


RESULTS 


In order to arrive at a somewhat quantitative estimation of the tolerance to 
rigid restriction of sodium chloride intake in patients with impaired renal function, 
we have grouped the patients of this series according to the length of time they 
were given the strict rice diet before major disturbances of the serum electrolyte 
equilibrium occurred (Table 4). One or more of the following criteria were con- 
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sidered major disturbances: serum sodium concentration below 130 mEq per liter, 
potassium concentration above 6.5 mEq per liter, and chloride concentration below 
85 mEq per liter. Such a definition of “major disturbance” is necessarily arbitrary, 
both in a general sense and with regard to the clinical importance in the individual 
case, 

In Table 5, serum electrolyte regulation has been correlated with clinical diag- 
noses. Table 6 lists the relations of serum electrolyte disturbance to initial blood 
nonprotein nitrogen and to phenolsulfonphthalein excretion. 

Total base determinations showed that the difference between serum total base 
and sodium concentrations is not altered in cases of low serum sodium; it averaged 
11.5 mEq per liter in 15 patients with a low (average 124.8 mEq per liter) serum 
sodium concentration as compared with 11.7 mEq per liter in 80 patients with a 
normal (average 142.3 mEq per liter) serum sodium concentration. This shows 
again that changes in serum sodium concentration indicate corresponding changes 
in total ionic concentration and tonicity. 

Determinations of pH on venous blood and measurements of serum bicarbonate 
showed the picture to be similar to that in the group of hypertensive patients with- 
out major renal involvement,’ if patients in the last two or three days of terminal 
renal failure are excluded. Except for those, there was no instance of uncompen- 
sated acidosis. Nor did compensated acidosis occur except in the last days of life. 
Bicarbonate measurements in the present series of patients before starting the rice 
diet and after 5, 10, and 15 weeks on the rice diet showed averages of 26.6, 31.7, 
33.2, and 32.0 mEq per liter respectively. 


COMMENT 


Of the amount contained in the glomerular filtrate, 99.566% is reabsorbed in 
a person on a normal mixed diet ®? and 99.997% in a person on rice diet. The 
figures are similar in regard to chloride. Calculated on this basis, a small change 
in reabsorption could have far-reaching consequences; if other factors remained 
unchanged, a 0.1% reduction of reabsorptive capacity would increase the 24-hour 
urinary sodium excretion of a patient on rice diet from 0.5 mEq to 25.5 mEq, 
Other factors, such as glomerular filtration rate, will not remain unchanged in 
the conditions under consideration. But even if the glomerular filtration rate would 
be decreased by 50%, the 0.1% reduction of reabsorptive capacity would increase the 
daily urinary sodium loss of the rice diet patient to 13 mEq. That means, in terms 
of sodium chloride, that the minute reduction in sodium reabsorption of 0.1% 
would cause a daily loss of 0.75 gm. of sodium chloride, about three times as much 
as the total daily intake of a patient on rice diet. Considering this, it should be 
anticipated theoretically that with a severely damaged kidney serum electrolyte 
concentrations could never be maintained when sodium and chloride intake are 
extremely restricted over an extended period, whether the insufficient sodium 
reabsorption is primary, or secondary to diminished ammonia production, and 
whether it is irreversible or reversible.* 


3. Gamble, J. L.: Chemical Anatomy, Physiology and Pathology of Extracellular Fluid, 
Cambridge, Mass., Harvard University Press, 1947. 

4, Kempner, W.: Anoxemia of the Kidney as Cause of Uremic Acidosis: Inhibitory Effect 
of Low Oxygen Tension on the Deamination of Aminoacids in Kidney Tissue, Am, J. Physiol. 
123:117 (July) 1938. 
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Chart 1—Urinary electrolyte excretion (mEq. in 24 hours) in first five weeks on rice diet. 
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Chart 2—Urinary electrolyte excretion (mEq. in 24 hours) after 40 days on rice diet, 
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Practically, the urinary losses of sodium and chloride are smaller than would 
be expected from the theoretical considerations set forth above. Charts 1 and 2 
illustrate with representative examples the renal electrolyte conservation on strict 
tice diet in patients with severe kidney disease as compared with that of patients 
with unimpaired renal regulatory function. With the same intake, patients with 
severe renal disease excrete more sodium and chloride and less potassium, and it 
might be noted that, as a consequence of the loss of functional elasticity of the 
kidney, the fluctuations in the daily excretion of the single electrolytes parallel 
each other to a certain degree, all being influenced by the 24-hour urine volume 
{compare the 12th to 15th and 21st to 35th days in Chart 1). 

If one agrees that therapeutically the most rigid salt restriction compatible with 
the individual condition is desirable, then it is of importance to know when, approxi- 
mately, a severe serum electrolyte disturbance is to be expected, whether there 
is a criterion for predicting its occurrence, and when and in what amounts modi- 
fications should be introduced. 

As to the patients studied in this series, it is remarkable that serum electrolyte 
equilibrium was satisfactorily maintained in 45%. This group of 36 patients could 
be treated as if they had completely normal renal regulatory capacity, although 
an average initial nonprotein nitrogen of 61 mg. per 100 cubic centimeters of 
blood and an average phenolsulfonphthalein excretion of 29% in two hours indicated 
the severity of impairment of renal function. These patients did not receive any 
modification of the strict rice diet for three to four months; after that time, slight 
additions were started in each instance, amounting, in terms of sodium chloride 
intake, to 2 to 4 mEq. per day. Further serum electrolyte determinations were 
done after an additional period of two to three months and from then on in varying 
intervals up to a total observation period of several years. In 12 of the 36 patients 
a major electrolyte disturbance developed Jater, after additional periods of 2 to 17 
(average 6) months; it was compensated by increased modifications. Twenty-four 
of the 36 patients went along satisfactorily on the same type and amount of addi- 
tional food as was given to patients without renal involvement. 

Three patients showed a serum electrolyte disturbance at the initial examination 
prior to the scheduled start of the rice diet treatment. None of them belonged 
in the group of patients who had been treated previously with a marked or fairly 
marked restriction of sodium chloride intake. This emphasizes again that the 
natural course of severe kidney disease itself includes the tendency toward electro- 
lyte derangement, a factor which might be involved in other cases of this series too. 

In 55% of the 80 patients of this series, a major serum electrolyte disturbance 
developed within four months. A classification according to the underlying disease 
(Table 5) shows that the tolerance to the rigid restriction of sodium chloride intake 
is not distinctly correlated with the nature of the processes which led to the renal 
insufficiency. A larger number of observations might confirm a better tolerance 
in cases of arteriolonephrosclerosis and chronic pyelonephritis. In the nephrotic 
stage of chronic glomerulonephritis, as in cases with cardiac edema, an additional 
electrolyte supply can occur when a mobilization of the edema fluid has been achieved 
and when, of its contents, more water than electrolytes is excreted in the urine. 

Table 6 shows that the degree of azotemia is a relatively unreliable guide for 
predicting the occurrence of serum electrolyte disturbance on strict rice diet. There 
is a correlation with the result of the phenolsulfonphthalein test which, at first 
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glance, seems to be rather close. The lower the phenolsulfonphthalein excretion 
the earlier one should expect a major disturbance in the electrolyte equilibrium. 
However, in this series at least, statistical significance can be attributed only to 
Groups 4 and 6 as compared with Group 1, P being less than 0.01 for Group 4 
and about 0.02 for Group 6 but above 0.05 for the other Groups. 

Clinically, the serum electrolyte disturbance, if sufficiently pronounced, usually 
manifested more or less the well-known features of the low salt syndrome.* Symp- 
toms suggesting electrolyte derangement are occasionally seen with serum sodium 
or chloride values higher than 130 or 85 mEq per liter, respectively. On the other 
hand, there are patients who seem to establish a new equilibrium at a sodium 
level of as low as 120 mEq per liter without directly apparent clinical consequences. 
In a few of the cases studied, hyperpotassemia with or without the typical electro- 
cardiogram changes was found when there was no simultaneous hyponatremia or 
hypochloremia of similar degree. 

The low salt syndrome progressed only rarely to the critical picture of periph- 
eral vascular collapse and renal shutdown with oliguria or anuria; in most 
instances, it was possible to correct it in time by modification of the diet, consisting 
of sodium chloride administration. In terminal phases, it was sometimes impossible 
to repair the electrolyte derangement. Usually, even in patients with extremely 
low kidney function, one can compensate the deficiency in renal electrolyte con- 
servation by astonishingly small additions if they are given early enough. These 
additions, still keeping the diet well within the range of a very low sodium diet, 
might consist of vegetables, for example, celery (100 gm. of raw celery contains 
about 0.3 gm. of sodium chloride) or of regular bread (one slice contains approxi- 
mately 0.2 gm. of sodium chloride), or, if the deficit is severer, sodium chloride 
may be given parenterally, preferably in hypertonic solution, since the disturbance 
is usually that of a hypotonic dehydration. It seems preferable for this type 
of patient to give the amount of salt which is considered necessary to repair the 
electrolyte equilibrium in small and repeated portions rather than in massive 
doses, in order to forestall pulmonary edema, Additions containing sodium 
chloride should be supplied as soon as a major electrolyte disturbance arises because 
only early replacement of the salt deficit maintains or restores efficient cardio- 
vascular function and prevents the vicious circle: renal disease > serum electrolyte 
disturbance > peripheral circulatory insufficiency — prolonged renal vasoconstric- 
tion — additional kidney damage. 


5. McCance, R. A.: Experimental Sodium Chloride Deficiency in Man, Proc. Roy. Soc., 
London, s.B 211%:245 (Feb. 1) 1936. Thorn, G. W.; Koepf, G. F., and Clinton, M., Jr.: Renal 
Failure Simulating Adrenocortical Insufficiency, New England J. Med. 281:76 (July 20) 1944, 
Danowski, T. S.; Winkler, A. W., and Peters, J. P.; Salt Depletion, Peripheral Vascular 
Collapse, and the Treatment of Diabetic Acidosis, Yale J, Biol. & Med. 28:405 (May) 1946. 
Elkinton, J. R.; Danowski, T, S., and Winkler, A, W.: Hemodynamic Changes in Salt Depletion 
and in Dehydration, J. Clin. Invest. 25:120 (Jan.) 1946, Marriott, H. L.: Water and Salt 
Depietion (Croonian Lectures), Brit. M. J. 1:245 (Feb. 15) 1947; 1:285 (March 8) 1947; 1:328 
(March 15) 1947. Soloff, L. A., and Zatuchni, J.: Syndrome of Salt Depletion: Induced by a 
Regimen of Sodium Restriction and Sodium Diuresis, J. A. M. A. 199:1136 (April 23} 1949, 
Schroeder, H. A.: Renal Failure Associated with Low Extracellular Sodium Chloride: Low 
Salt Syndrome, ibid. 141:117 (Sept. 10) 1949. Nickel, J. F.; Lowrance, P., and Leifer, E.: 
Effect of Sodium Depletion and Repletion on Renal Function and Body Fluids During Uremia, 
abstracted, J. Clin. Invest. 30:664 (June) 1951. 
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SUMMARY AND CONCLUSIONS 


A study was made on 80 patients with severe primary or secondary kidney 
disease in regard to the tolerance to a rigid restriction of sodium chloride intake, 
as in the rice diet. The degree of impairment of kidney function was characterized 
by an average initial blood nonprotein nitrogen of 77 mg. per 100 cubic centimeters 
and an average phenolsulfonphthalein excretion (total in two hours) of 22%. The 
serum electrolytes sodium, potassium, chloride, and bicarbonate and, in some 
instances, total base or blood pH were determined at monthly or shorter intervals. 
All patients were maintained on the strict rice diet unti] the serum electrolyte 
determinations indicated major deviations. The period of time on strict rice diet 
until such major electrolyte disturbances developed was used as a criterion for the 
tolerance to the rigid restriction of sodium chloride intake. 


Contrary to what would be expected on the basis of theoretical considerations, 
advanced renal disease allows maintenance of serum electrolyte concentrations in 
a considerable number of patients when their sodium and chloride intake are 
extremely restricted over an extended period. It was found that in this series 
of patients 45% did not show a major electrolyte disturbance after three months 
on strict diet, 7.5% showed it after three months, 18.8% after two months, 17.5% 
after one month, and 7.5% after half a month; 3.7% were in major electrolyte 
imbalance before the diet (in modified form) was started, 


There was no distinct correlation of these findings with the nature of the 
processes which led to the renal insufficiency. The degree of azotemia was a 
relatively unreliable guide for predicting the occurrence of serum electrolyte dis- 
turbance, whereas there was a correlation with the result of the phenolsulfon- 
phthalein test. 


The deficiency in renal electrolyte conservation could be compensated by 
astonishingly small additions of sodium chloride if these were given early enough 
so that even with the modifications the diet could be kept well within the range 
of a very low sodium diet. 

Acidosis did not occur (except during the last days of life, in some instances), 
although the general clinical state of many of these patients would have led one 
to expect its presence. The composition of the rice diet helps to reduce the produc- 
tion of acid radicals and favors the formation of bicarbonate reserve. 

The strict rice diet can be given to patients with the most severely impaired 
kidney function, but checks of the serum electrolytes have to be done at at least 
biweekly intervals, more frequently, of course, if a disturbance has been found or 
if clinical indications suggest it. The lower the result of the phenolsulfonphthalein 
test, the earlier one must expect a major disturbance in the electrolyte equilibrium, 
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Radical Dietary Treatment of Hypertensive and Arteriosclerotic Vascular 
Disease, Heart and Kidney Disease, and Vascular Retinopathy 


BY WALTER KEMPNER, M.D. 


Department of Medicine, Duke University School of Medicine, Durham, N.C. 


Tue death rate in this country from hypertensive 
vascular disease, arteriosclerosts, and kidney dis- 
ease leading to heart failure, coronary thrombosis, 
stroke, or uremia is greater than that of any other 
group of diseases. According to the latest statistics 
available, these diseases kill three times as many 
people as cancer, seven times as many as accidents, 
and twenty times as many as tuberculosis. In addi- 
tion to causing more deaths than cancer, tubercu- 
losis, and accidents together, they also make many 
more chronic invalids: the heart cripples incapaci-~ 
tated by shortness of breath, anginal pain, and 
dropsy; the kidney cripples with uremia; those 
blind from vascular retinopathy; and the paralytics 
unable to talk, to swallow, or to use their limbs. 

The time has passed when this problem could be 
brushed aside with the argument that these diseases 
must run the inevitable course of progressive degen- 
eration. Just as it is unjustifiable to delay treatment 
in cases of cancer or tuberculosts, it may before long 
be considered malpractice for a physician to treat 
patients with hypertensive vascular disease or 
chronic heart and kidney disease with sympathetic 
generalities such as “take it easy,” or “don’t wor- 
ry,” or “forget about it.” 

When between April and July, 1944, the first 
three reports on the rice diet appeared, the results 
were received with a good deal of skepticism. These 
reports showed the effects of the rice diet on 150 
patients treated between 1939 and 1944. The main 
findings were: in a large percentage there was a 
marked decrease in blood pressure, the enlarged 
heart became normal in size, the inverted T, in the 
electrocardiogram became upright, hemorrhagic 
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exudative neuroretinopathy disappeared, and the 
elevated blood nonprotein nitrogen and serum 
cholesterol decreased to normal. 

The years between 1944 and 1954 have helped 
us not only to confirm and extend, with more than 
2,000 cases, the results originally reported in 150 
cases but have also produced a complete change in 
the attitude of those who, a few years ago, flatly 
stated that diet has no place in the treatment of 
hypertenstve vascular disease and arteriosclerosis. 

A brief summary of the facts which gradually 
brought about this change will be given, not because 
of academic or historical interest, but because a 
knowledge of the scientific basis of this treatment 
has a direct bearing on the practical therapeutic 
success with the individual patient. Without this 
knowledge the physician will not be able to enforce 
the diet and to supervise the patient intelligently. 
Furthermore, no dietary treatment which involves 
such drastic restriction and daily sacrifice is con- 
ceivable without a great deal of self-discipline and 
will power on the part of the patient, and no phy- 
stcian will be able to convince the patient of the 
necessity for this unless he is himself convinced by 
the scientific facts, 


Salt Restriction 


Salt restriction of varying degrees was in com- 
mon use at the beginning of the century in the 
treatment of heart and kidney disease and hyper- 
tension, and was again advocated in the twenties by 
Allen in this country and by Volhard in Europe. 

In 1922 Allen published a report on 180 patients 
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Figure 1. Effect of varicus oxygen concentrations on rate of respiration {1 mg. tubercule bacteria, 38° C.}. 


with hypertension. Their diet was regarded as 
“salt free” when the chloride content of the urine 
{expressed as sodium chloride) was not more than 
500 mg. a day. In 125 patients a decrease in blood 
pressure was found. 

The response to Allen’s paper was discouraging. 
The Journal of the American Medical Association 
made the following comment in an editorial: “Late- 
ly, therapeutic success has been made to correspond 
with restriction in salt intake. What the next 
fashion in dietary proscription will be remains to be 
learned.” Other authorities argued that it is hard 
to believe that a reduction in salt intake from 2 Gm. 
to 0.5 Gm. would prove so much more effective 
than the restriction from 10 Gm. to 2 Gm., as had 
been tried frequently. 

This argument shows clearly the chief difficulty 
which many physicians and most patients have in 
understanding the meaning of the word “restric- 
tion,” although there are numerous biologic proc- 
esses where an analogy might be found. For ex- 
ample, a reduction of the oxygen concentration 
from 100 to 10 vol. per cent merely lowers the oxy- 
gen saturation of the hemoglobin from 100 to go 
per cent. In order to produce a significant lowering 
of the oxygen saturation, the oxygen concentration 
must be reduced still further. The dependence of 
cellular respiration on variations of the oxygen con- 
centration is another phenomenon of this kind. 
Here too one fails to find any effect unless the oxy- 
gen concentrations are reduced to minimal values 
(Figure 3). 

Physicians who are familiar with the treatment of 
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various allergies could give examples of a similar 
kind, and any patient who has suffered from poison 
ivy knows that it might not help him enough if 
instead of touching 100 poison ivy leaves he touches 
only 10 or 20. 

With this in mind it should be possible to under- 
stand that, in certain diseases, an increase from 10 
Gm. to 20 Gm. of salt per day or a decrease from 10 
Gm, to 2 Gm. may be virtually ineffective, and that 
nevertheless significant changes might occur if the 
daily salt intake were decreased from 2 Gm. to 0.3 
Gm. or below. 


The Rice Diet 


The salt restriction in the rice diet is more rigid 
than in any other diet used in the treatment of acute 
and chronic kidney disease, hypertensive vascular 
disease, arteriosclerosis, heart disease, and vascular 
retinopathy. It contains, in 2,400 calories, 70 mg. 
to 120 mg. of sodium and 140 mg. to 240 mg. of 
chloride. This can be further reduced by eliminat- 
ing all fruit and fruit juices and allowing only white 
rice, tea, and white sugar. Such a diet contains, in 
2,400 calories, 20 mg. Na and 70 mg. Cl. In a num- 
ber of cases we have also used exchange resins in 
addition, to remove sodium from the gastrointes- 
tinal tract. However, this paper wil! not include the 
results of the “‘sub-basic” diet nor of the additional 
use of resins but will be confined, unless specifically 
stated, to the effects of the ordinary basic rice diet— 
without any medication except additional vitamins 
A, B, C, D. The rice diet is monotonous, but it has 


GP « Volume IX, Number 3 


309 


RADICAL DIETARY TREATMENT OF HYPERTENSIVE AND ARTERIOSCLEROTIC VASCULAR DISEASE 


the practical advantage of simplicity. No elaborate 
directions are necessary, and it is easy to prepare. 
The urinary excretion of chloride after one to 
two months on the basic rice diet (Figure 2) is be- 
tween 2 and 10 mg. per 100 cc. of urine (expressed 
as NaCl: about 100 mg. per day). The urinary 
sodium excretion is between 0.3 and 2 mg. per 100 
cc. Figures higher than these, except in patients 
who are losing edema or who are chronic or acute 
“salt losers,” show that either intentionally or in- 
advertently errors have been made in the diet. 
The chief danger of rigid dietary restriction of 
NaCl is “‘salt-losing,” with resulting hypochloremia 
and/or hyponatremia, which may frequently be 


Total | Urea | Uric | Total 
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combined with hyperkalemia, alkalosis, or azotemia. 

In nineteen out of twenty patients who show no 
signs of advanced renal impairment, the extreme 
restriction of NaCl in the rice diet is well tolerated 
because a normal undisturbed renal regulatory 
function achieves a maximum conservation of sodi- 
um and chloride and the serum equilibrium is 
maintained. A moderate drop in serum chloride 
and a corresponding increase in bicarbonate occur. 
Sodium, potassium, and total ionic concentrations 
remain essentially unchanged. However, in one case 
out of twenty, electrolyte disturbances may develop 
on the rice diet in spite of the fact that urinary 
findings as well as kidney function tests seem to 
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Figure 2. Urinary excretion (Gm. in twenty-four hours) on “normal” diet and rice diet (for fwo months or more). 
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indicate an undisturbed renal function. 

In most patients with severe primary or secondary 
renal impairment, difficulties may be expected be- 
cause the regulatory mechanism of the kidney is 
upset. The loss of sodium and chloride in the urine 
is greater than the intake in the diet, and this may 
lead to hypochloremia and hyponatremia, accom- 
panied by one or several of the following clinical 
manifestations: apprehension, psychotic behavior, 
drowsiness, weakness, headache, anorexia, nausea, 
diarrhea, muscular cramps, twitching, tachycardia, 
peripheral circulatory collapse, uremia (Figures 3 
and 4). A dangerous increase in serum potassium 
may also occur, resulting in paralysis of the peri- 
pheral muscles (which is particularly serious if the 
respiratory muscles are involved) and in damage to 
the heart muscle even to the degree of cardiac 
arrest, 

It should also be kept in mind that salt depletion 
may be caused by extrarenal factors such as profuse 
sweating, excessive secretion from the respiratory 
tract, bile drainage, or suction of the stomach. 
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If these electrolyte disturbances are not recog- 
nized soon enough, the consequences may be seri- 
ous. Medical writings of the past few years repeat- 
edly stress the dangers of low sodium diets because 
of the possible fatal outcome of salt deprivation. 

It is, therefore, obvious that the rice diet, which 
has the most drastic form of salt restriction, is a 
dangerous treatment. This is not an argument 
against the treatment but only an argument against 
using this treatment where there are no facilities 
for constant clinical and chemical control and where 
the patient is not able or not willing to submit to a 
rather long test period. Fifteen years ago, we 
thought a test period of two or three weeks would 
be suffictent. Later on this was extended to two or 
three months, and now we keep our patients here 
under daily supervision for four months. The pa- 
tients are not hospitalized unless they are critically 
ill or there is some other special reason. Most of 
them stay in hotels, or in private homes, or in one 
of the “rice houses.” When there is no specific 
contraindication, they are instructed to lead nor- 
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Figure 3. Blood pressura in malignant hypertersion reduced by rice diet (dangerous hypotension corrected by additions to diet). 
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Figure 4. Azotemla follawing hypechloremla in patient on rice dist (E.S.-m. 45). 


mal active lives. After the four months, the patients 
return home to the care of their family physician 
who should check them frequently, observe their 
progress, and encourage them to follow conscienti- 
ously the regimen worked out for them. They usual- 
ly do their work and carry on their ordinary activ- 
ities. Every two to six months, they should return 
for two to fourteen days, so that it can be deter- 
mined whether further modification of the diet is 
indicated, or whether some of the additions previ- 
ously given should be discontinued. Urine speci- 
mens are sent to our laboratory at least once or twice 
a month in the intervals between examinations. 


Fat and Cholesterol Restriction 


Of all the diets used in the treatment of acute and 
chronic kidney disease, hypertensive vascular dis- 
ease, arteriosclerosis, heart disease, and vascular 
retinopathy, the rice diet contains the smallest 
amount of fat (less than 5 Gm. in 2,400 calories), 
and it contains no cholesterol. 

According to Watt and Merrill, 300 Gm. of white 
tice (dry weight) contains 0.9 Gm. of fat; 12 oz. of 
orange juice and 12 oz. of grapefruit juice together 
contain 1.05 Gm.; 1 lb. of apples, 1 lb. of grape- 
fruit,and 1 db. of peaches together contain 2.7 Gm.; 
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total daily fat intake thus being 4.65 Gm. 

Attempts to replace the rice diet by other food 
combinations have, as far as salt restriction is con- 
cerned, been aimed in the right direction. However, 
the fat content has not been kept low enough. Even 
the substitution of one cereal for another may alter 
this decisively. Thus, 300 Gm. of oatmeal (dry 
weight) contains 22.2 Gm. of fat, compared to 
0.9 Gm. in the same amount of rice. Groliman and 
Harrison tried to modify the rice diet and make it 
more palatable by adding meat, butter, eggs, and 
dialyzed milk. This diet contains only three times 
as much NaCl as the rice diet, but more than 
twenty times as much fat. 

Even if the salt content of such a diet were lower, 
the excessive amount of fat would still make it un- 
suitable in view of the fact that more than 70 per 
cent of the patients with hypertensive vascular dis- 
ease who were treated here with the rice diet had a 
serum cholesterol level of more than 219 mg. per 
100 cc. serum (average: 280 mg.) before beginning 
the diet. 

When I showed a chart illustrating that the rice 
diet lowers the serum cholesterol concentration of 
patients with kidney disease and hypertensive yas- 
cular disease, ten years ago at the Scientific Exhibit 
of the American Medical Association in Chicago, 
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Table 1. Total cholesterol concentration in the serum 
900 patients with hypercholesterclemia 
treated by rice diet {average 124 deys). 
before after 
pumber of rice diet rice diet 
patients % laverages! —laverages! 
Cecroased 747 33 263 205 
To 220 or ubove 257 32 301 245 
To 279 of below 490 $i 273 164 
Incressed or unchangad §3 7 262 287 


two arguments were raised: (1) Hypercholesterole- 
mia is of no importance in vascular disease. (2) The 
serum cholesterol concentration cannot be reduced 
by a reduction in the dietary cholesterol intake. 
Now everybody talks about the importance of 
cholestero} in vascular diseases, especially in con- 
nection with angina pectoris, coronary heart dis- 
ease, and myocardial infarction. A journal such as 
Circulation published, in its twelve issues of 1952, 
seventeen original articles about cholesterol. It is 
true that it is often not possible to lower the serum 
cholesterol leve! by moderate fat and cholesterol re- 
striction, but by the rice diet the serum cholesterol 
has been lowered in 93 per cent of our cases with 
hypercholesterolemia (Table I). This is true no 
matter from what fatty or nonfatty substances the 
cholesterol in the body is derived, or by what mech- 
anism a high serum cholesterol concentration is 


produced. 
Protein Restriction 


It is not within the scope of this paper to con- 
sider at length the role of protein in the pathogene- 
sis and treatment of the various vascular diseases. 
Ten years ago, when the first reports on the rice 
diet were published, it was argued that diet was of 
no value in hypertensive vascular disease and arte- 
riosclerosis. The restriction of salt, fat, cholesterol, 
and protein was considered unwarranted. As far as 
salt, fat, and cholesterol restriction are concerned, 
this argument has been settled—there being now 
an almost general agreement as to the importance 
of the restriction of these dietary components. As 
far as protein is concerned, the argument is still 
going on. No matter what the value of the restric- 
tion of protein may be, of all the diets used in the 
treatment of acute and chronic kidney diseases, of 
hypertensive vascular disease, arteriosclerosis, heart 
disease, and vascular retinopathy, the rice diet con- 
tains the smallest amount of protein (about 25 Gm. 
in 2,400 calories). 

One still finds the statement that the human body 
requires, as a minimum, an intake of about 50 Gm. 
of protein a day to prevent protein starvation, re- 
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sulting in hypoproteinemia, anemia, and edema. 
The basis for this belief is the fact that in complete 
fasting the total daily nitrogen excretion in stool 
and urine is about 8 Gm. Since to replace a nitrogen 
loss of 8 Gm., 8 x 6.25 =50 Gm. of protein is neces- 
sary, this amount of protein was considered indis- 
pensable and was called the daily “wear and tear 
quota.” 

However, ifin complete “protein-fasting” enough 
carbohydrate is taken to supply the necessary cal- 
ories, the total nitrogen excretion may drop from 
about 8 Gm. to below 2 Gm. 

This is known as the “protein-sparing effect of 
carbohydrates” and is one of the principles used in 
the rice diet. The total daily nitrogen excretion in 
stool and urine on a 125 Gm. daily protein intake is 
20 Gm., in compiete fasting about 8 Gm., after an 
average of 88 days on the rice diet about 4 Gm. 
These patients are in nitrogen equilibrium with a 
protein intake of 4 x 6.25=25 Gm. There is no ane- 
mia; on the contrary there ts usually a slight in- 
crease in the hemoglobin concentration, the plasma 
protein level is maintained or even increased, and 
edema not only does not develop but if present al- 
most always disappears. 

If, therefore, a lowering of the nitrogen metab- 
olism is desirable, as for instance in many cases of 
acute and chronic nephritis and nephrosclerosis, 
then the diet with the smallest total nitrogen excre- 
tion should be the most useful. It is evident from 
the figures above that complete fasting (the treat- 
ment recommended by Volhard for acute glomeru- 
lonephritis), with a nitrogen excretion of 8 Gm., is 
preferable to a general diet with an excretion of 
20 Gm. But the rice diet, with an excretion of 
4 Gm., is still more effective than fasting and, un- 
like fasting, can be continued for months or years 
(Table 2). 

The effect of the rice diet on the blood nonpro- 


Table 2, Comparison of blood and urine findings 
on rice diet and in starvation. 


sforyation _—_rice diet 

Haemoglobin «1. 2 6 eee ee Decressed Unchanged 
Serym cofcium «1 ee ee ee Decreased Unchanged 
Plasma total protein; A/G ratio Decreased Unchanged or 

increased 
Blood NPN; urec . 1 we wee Increased Decreased 
Blood sugar... ee ee es Decreased Unchanged 
Carbohydrate tolerance...» . Decreased increased 
Plasma olkalireserve . . 2. ee Decreased Increased 
Blood volume; interstitiat fivid volume Unchanged Decreased 


Nitrogen bafance . . . . . ~ « +» Negative In equilibriym 
Urine creotine, ammonia, organic 
Geld kee eee es increased Decrevsed 
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Table 3. Effect of rice diet on nonprotein nitrogen and urea 
nitrogen of 950 nonuremic patients (NPN 45 and below} 


{averages). 
ofter 170 days 
before rice diet (average) of rice diet 
NPN (mg./100 cc. blood) 34,0 29.0 
Urea nitrogen 
(mg./100 cc. blood) 14.1 8.7 


tein nitrogen and urea nitrogen of 950 nonuremic 
patients with hypertensive vascular disease is shown 
in Table 3. The average NPN is 17 per cent higher 
on an ordinary diet than on the rice diet, the aver- 
age blood urea N, 62 per cent. 

Even in patients without kidney disease, who 
have normal nonprotein nitrogen and urea concen- 
trations in the blood to begin with, it is advisable 
to decrease the protein intake in the diet when the 
salt intake is drastically restricted since, as is known 
in cases of profuse sweating, diarrhea, or Addison’s 
disease, a decrease in serum sodium or chloride is 
often followed by an increase in the blood nonpro- 
tein nitrogen and urea. 

No one doubts that the protein intake should be 
restricted to a minimum in patients with advanced 
kidney insufficiency and uremia no matter whether 
this impairment is the consequence of parenchy- 
matous or of vascular disease. Usually this restric- 
tion ts begun only after the total PSP excretion in 
two hours has decreased to below 10 per cent, and 
after the nonprotein nitrogen has increased to 
above 100 mg. In progressive diseases like chronic 
nephritis and hypertensive and arteriosclerotic re- 
nal disease, it might not be unwise to start restric- 
tion before the final and fatal consequences are 
obvious, 


Indications 


Five years ago, in discussing indications for the 
rice diet, I wrote: 

The rice diet is indicated in all serious instances 
of acute and chronic nephritis; in heart failure which 
does not respond to the customary treatment with 
salt restriction and drugs; in arteriosclerotic and 
hypertensive vascular disease with cardiac, cere- 
bral, retinal, or renal involvement. 

“The rice diet should be tried in uncomplicated 
hypertensive vascular disease when a more liberal 
regimen (fat-poor, salt-poor diets, weight adjust- 
ment, restriction of activities, regulation of bowel 
habits, sedation, etc.) has fatled.” 

These statements were not radical enough. Experi- 
ence with a great many patients suffering from these 
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diseases has convinced me that treatment should 
be more aggressive and uncompromising and should 
be started as soon as the diagnosis is certain. Loss 
of time is as unjustifiable as it would be in cancer or 
tuberculosis, and the inconveniences involved are 
no excuse for delaying optimal dietary treatment 
until the more unpleasant and often irreversible 
complications have appeared. 

Moreover, just in those cases where the diet is 
most needed, it sometimes becomes impossible to 
use it, either because an electrolyte imbalance (hy- 
pochloremia, hyponatremia, or hyperpotassemia) 
has developed, which makes it necessary to give 
additional salt, or because persistent vomiting 
makes the patient unable to retain any type of food. 
Mere difficulties in swallowing, anorexia, and nau- 
sea may be overcome by the use of a stomach tube 
through which 100 cc. (containing 100 calories} of 
a rice, fruit, fruit juice, and sugar preparation, ho- 
mogenized in a blender, are given every hour, day 
and night. (One patient who had had a cerebral 
vascular accident was fed this way for over a year.) 

The rice diet is indicated in acuée nephritis and in 
chronic nephritis. The high percentage of spontane- 
ous recoveries in acute glomerulonephritis makes a 
quantitative evaluation difficult. However, in chronic 
nephritis the beneficial effects of the diet are obvi- 
ous and easily demonstrable: blood pressure, albu- 
minuria, and azotemia decrease, heart enlargement 
and retinal hemorrhages, exudates and papilledema 
disappear (Figures 5, 6, 7, 8). 

The rice diet is also indicated in nephroszs. In 
many patients with the nephrotic syndrome, there 
has been a disappearance of ascites, edema, pro- 
teinuria, and hypercholesterolemia, and despite the 
marked protein restriction in the diet, the plasma 
proteins have returned to normal (Figure 9). 

The rice diet is indicated in heart enlargement 
and heart failure, whether the insufficiency of the 
heart muscle is secondary to valvular disease or 1s 
caused by arteriosclerosis, hypertensive vascular 
disease, kidney disease, rheumatic fever, dissemi- 
nated lupus erythematosus, or other disease. Figures 
10, 11, and 12 show decrease in the heart size of 
patients with valvular disease, coronary artery dis- 
ease, and malignant hypertension. 

Patients with familial and other forms of hyper- 
cholesterolemia should be treated with the rice diet, 
as well as patients with angina pectoris or myocardial 
infarction. In these, therapy has a double aim: to 
counteract or to prevent those processes that lead 
to a decrease in coronary blood flow and to reduce 
the energy requirements of the myocardium. 
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Figure 5. Hypertension in chronic glomerulonephritis reduced 


by rice diet (total PSP excretion 


The rice diet has been found effective in arterio- 
sclerotic and hypertensive vascular disease. A great 
many patients with “benign” hypertension, with 
and without critical complications, have derived 
marked benefit from the diet. So have many patients 
whose hypertension was of the “malignant” type, 
with severe cardiac, renal, or retinal lesions. 


Illustrative Cases 


The case of a 47-year-old executive from New 
York State is given as an example (Figure 13). This 
patient had had hypertension for two and one-half 
years. He had been treated with a reducing diet and 
sedatives. Because of severe incapacitating head- 
ache, he was sent by his physician to Dr. Raisbeck 
of the New York Medical College. Dr. Raisheck 
found a blood pressure of 257/173 mm. Hg (average 
of seven readings) and made a diagnosis of hyper- 
tensive cardiovascular disease in the malignant 
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in two hours: 11 per cent), 


phase. He started the patient on the rice diet im- 
mediately and advised him to go to Durham as soon 
as possible. On examination here one week later, the 
pressure was already slightly lower: 233/161 mm. 
Hg. The transverse diameter of the heart was 13.8 
cm. There were marked vascular changes in the 
eyegrounds, bilateral papilledema, hemorrhages, 
and cottony exudates (Figure 14). 

After 110 days on the rice diet the blood pressure 
average (ten days) was 124/89 mm. Hg. The trans- 
verse diameter of the heart had decreased to 12.4 
cm. Papilledema, hemorrhages, and most of the 
exudates had disappeared, as had also the head- 
aches. The patient returned home on a slightly 
modified diet. He was feeling perfectly well and 
resumed his work. Two months later he was re- 
examined. The blood pressure average during a 
three days’ check-up period was 120/83 mm. Hg. 
The transverse diameter of the heart was 12.4 cm. 
The patient was completely asymptomatic. All signs 
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Figura &. Hephroshi treated with rice diet (D.H.-4 to 16), 
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Arckingn Maeiecon de Cube, 188% of the advanced retinopathy of malignant hyperten- 
sin hkacl disappeared. 

In the case of this patient it took four months for 
the blood pressure to decrease to normal. Figure 15 
is the blood pressure chart of a woman with so-called 
“benign” essential hypertension in whom it took 
four years, Hypertension had been present since 
1939, In September, 1943, the blood pressure was 
203) 009—214/ 110, and a bilateral lombedorsal 
sympathectomy was done by Dr. Smithwick. The 
blood pressure dropped transiently but within a 
year had returned to the preoperative level. 

By October, 147, the blood pressure was 245, 
120, Dr. Lrving Wright started her on a modihed 
rice diet, and when after a few months there had 
been no significant improvement, he advised her to 
go to Dhurham. 

The patient was then 41 years old, The blood 
im ae pressure average (February 27 to March 6, 1948) 

: was 222/151 (readings in recumbent position). The 
only positive finding besides the hypertension was a 
soft aortic diastelic murmur. The chloride concen: 
rare] tration in the wrine (as Wat) was 114 mg. LO oc, 
on a as compared with 5 to 15 mg. on the strict rice chet. 
a6 
no 
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Te Se The strict rice diet was begun im February, 1948. 
After 105 days, the blood pressure was 213/122 
Tram. Hg; after 180 clays, it was 912/121. The 
chlorude compcentral pia ar the Lriibe {as Nat J) then 
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Figure 15. Greduol decreooe ia blood pressure dering five yeort of treatment with the rice diet, 


the rice diet supplemented by minimal additions, 
The salt concentration in the urine was consistently 
below 20 mg. However, alter one year on the rice 
diet, the blood pressure was still 192/126, after two 
years, 167/103. It was not until January, 1952, 
almost four vears after the rice diet had been started 
here, that the first nearly normal blood pressure 
reading was obtained: 135,'82. 

The blewd pressure since then has been consist- 
ently normal. The average (16 readings) from Janu- 
ary to September, 1953, was 120/75 compared to 

09/124 faverage of 102 readings during the first 
four months on the rice dict) five years ago. The 
pritient is very active and entirely asymptomatic, 

Table 4 shows the effect of the rice diet on the 
blood presgure in a series of 860 patients with hy- 
pertensive vascular disease treated for ninety days 
or longer (average 146 days). In 709 patients (82.4 
per cent) there was a decisive lowering of the blood 
pressure from an average of 195/114 to an average 
of 145/91. In 291 patients (34 per cent) the blood 
pressure decreased to normal: from 180/106 to 
127/81 (averages). The percentage of positive re- 
sults increases with the length of time of treatment. 
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Rice Diet in Diabotes Mellitus 


Patients with diabetes mellitus not only tolerate 
the rice diet well but, in a significant number of 
patients, the blowel sugar level and the insulin re- 
quirements are lowered. The diet may also have a 
apecial value tn the treatewent of many patients with 
diabetes mellitus because of the dangerous role 
played by hypercholesterolemia in this disease. 

Forty-cight patients with diabetes mellitus and 
complicating renal or vascular disease have been 
treated with the rice diet. The period of observation 
was from cight weeks to almost six years (average 


Teble 4. Effect of rice dist on the blood preceure of B60 patients 
wth bypertensies woucedor dinacos [rested 90 doy 
or lenger; eweroge 144 doya). 
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fifty-nine weeks). Im seventeen of the forty-erght 
paticnts, there was a change of more than 30 mg, in 
the fasting blood sugar level: in three of them the 
fasting blood sugar level increased; in fourteen it 
decreased. The others cither had marked Auctuation 
in blood sugar level or showed only minor changes. 

Twenty-nine ol the forty-eight patients dlidl nat 
shaw any change in the msulin requirements. In thee 
ctler nineteen patients there was a definite change 
in the insulin requirements: un four patients there 
was an increase (from an average of 20 unis initially 
toan average of 4] anits, the greatest increase being 


ives, 1951 
Figera 1& Disappearance of retinapethy is diahelen mvallites (FF. 74), 
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from Oto 30 units}, in 15 a decrease (from an aver 
age of 45 units initially to an average of 22 units, the 
greatest decrease being from {A te 24) units). 

The favorable response of these patients and the 
fact that a geeat number of diabetics die of vascular 
disease or at least are incapacitated by it suggests 
that the rice diet should be used in the treatment of 
diabetics who are beginning to show cardiac, retinal, 
renal, or peripheral vascular disease. 

Figure 16 shows the effect of the rice diet on the 
retinopathy of a 24-year-old patient with diabetes 
mellitus. 
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Other Effects of the Rice Dial 


Old age is considered by most of us a kind of 
bankruptey caused by the accumulation of vascular, 
cardiac, ancl renal debts. Accordingly, the arterie- 
sclerotic ancl hypertensive vascular PRC casth are 
accepted as resulta of degenerative disease, an in- 
evitable and almost physiologic accompaniment of 
advancing years. The reversibility of some of these 
processes in many of my older patients proves, how- 
ever, that this attitude of resignation is today no 
longer necessary. 

The systolic blood pressure of a person of 75, just 
as well as that of a person of 3), should be below 
130, the diastolic below O40). A consoling remark such 
as, “A blow! pressure of 175/110 ts good enough at 
thisage,” isan unwarranted admission of defeat and 
should mot be substituted for active treatment. It 
denotes an attitude remaniscent of the days when 
similar excuses were given with regard to the “dia- 
eases of early infancy,” instead of treating specific 
diseases by specific methods. Figure 17 shows the 
decrease in heart size, with a change of 20 per cent 
in the transverse cliameter of the heart, in a 79-year- 
old patient with hypertensive and arterioaclerouc 
vascular disease, Figure 18 shows the improvement 
in the electrocardiogram of an 81-year-old patient 
with the same diagnosis: the lefe bundle branch 
black has disappeared. 

In a series of 120 patients with hypertensive Was= 
cular disease, the Ty wave in the electrocardiogram 
woe inverted when the rice diet was wlarted (no 
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Figura 14. Ditoppesronce of left bundle breeth block in hyperhen= 


digitalis, née evidende of infarction). Tt remained in- 
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verted in zixty-eight patients, after an average of 
seven months on the diet; in fifty-two it changed 
frown inverted to upright, alter an average of ten mdaere liberal alver fi patient's hypertension, heart 
months (Figures 19 and 20). In a control series of © enlargement, abnormal electrocardiogram, retino- 
300 patients, Ty was upright when the rice diet was pathy, arotemia, or hypercholesterolermia have sufh- 
started. In none of these patients acl it cha nee from ciently improved. But additions ahowulal be made 
upright to inverted, after an average period of clever gradually, dependent pean eveground photographs, 
months or the diet. heart films, electrocardiograms, blood pressure 
In a series of 500 patients who followed the rice readings, blood chemical ndings, and kidney fune- 
diet for an average of five months, the heart became tion teats. In this way guess work is avoided, and 
larger in 20 (4 per cent), the avenge increase in the objective evidence is obtained as to whether the 
transverse diameter of the heart being 4 per cent. patient has recovered enough to tolerate the acldl- 
In 480 of the Suh paticnts (a6 per cent), the heart tions Ihe has been given eo far, whether be can have 
became smaller, the average change in the trans- further additions, or if his diet should be made 
verse diameter being 11.8 percent (6 per cent in 218 siricier again. 
patients, 14 per cent in 207 patients, and 25 per Figure 2! shows in seven chest files a sad example 
cent in 55 patients). of the way modifications should not be made, but 
However, such encouraging results do not mean = which, unfortunately, has the greatest appeal to all 
that once they are obtained, the treatment shouldbe = too many patients, H. W., a patient with arterio- 
diseontinwed, Te ts trae that the diet can be mache anel arteriolonephrosclerosis was 60 years old when 
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Figure 17 fen fockeg pope). Dlooppearance of leit 
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celer diueasa treated with thea rice died (CHB. 28). 
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he came to as for the first time, He hed been treated 
with a salt-restrictee lied, cligitalia, polassinan 
nitrate, theobromine, and mercurials, In spite af 
this, his heart had become progressively larger, and 
the sigod and symptoms of cardiac failure hal in- 
creased, When all the drugs except digitalis were 
discontinued and the salt-poor dict (198 mg. Natl 
per Occ. of urine) replaced by the atciet rice chet 
(23 mg. NaCl per 100 cc. urine), his heart became 
decidedly smaller, and all the signs and symptoms 
of cardiac failure disappeared, As long as be had 
any discombort, he adbered strictly to the rice diet, 
but the better he felt the more careless be grew, 
making additions of his own choice, After some 
time, all his former symptoms would gradually pe- 
turn, and each time thie happened he would come 
hack here fo make a fresh Sfart on the sirect regimen. 
When the salt figure decreased, the heart became 
smaller ia aie; when the aalt hgure increased, the 
heart became larger again. This pattern repeated 
itself for six years until finally the heart failure was 
oo longer reversible. The weighe of the heart at 
autopay was OM) grams. 

Another patbent with hypertensive vascular lig. 
ease had been treated successfully, first wih a 
strict then with an inereaaingly liberalized rice diet 
over a perk of sax years. Then he abandoned all 
dietary restrictions, ate everything he wanted, and 
gained from 183 to 220 pounds, In spite of this, he 
did not have a relapse, His disease apparently had 
healecl oo that le wad able to tolerate a general diet. 
When | discussed the situation with him, he said: 
"Doctor, I really have caten like a pig, but | prom 
ise that Twill net do it again.” T answered: "Your 
bool pressure ia normal, your leeart S120 andl clee- 
trecardiogram are normal, Perhaps it ia alll right 
mow for you bo eat lake pig.” However, we finally 
agreed that the weight should be reduced amd that 
fat and salt should bse restricted. 


Retinal Changes 


Advanced hemorrhagic and exudative vascular 
hCuneretinopathy had always been considered an 
amines sign indicative of the terminal stage of an 
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irreparable disease, Cecil's Tratheok of Medien, in 
its seventh edition, stated; “Hemorrhages associat- 
ed with white spots in the retina (hypertensive 
neurorelinopathy) are ominous signs. Death com- 
monly follows within a year.” Malignant hyperten- 
sion, even with advanced meurorctinepathy, when 
treated with the rice diet, may either revert to the 
ae type of hypertension or disappear complete- 
fs 

Figure 22 shows the eyeground photographs of a 
woman whe was 45 when she came to us in [44 
with a history of hypertension af Four meouvths’ chu. 
ration, apparcnily malignant from the onset. “The 
eyegrounds showed a typical hemorrhagic exudative 
neuroretinapathy. The patient followed the rice 
diet for one year—then a more liberal, though still 
gali- and fat-poor, regimen. The bho pressure 
during the first four weeks of strict bed rest alter 
admission te the hospital, including three weeks of 
treatment woth the rice dict, was 221/152 (average 
of daily reachogs of pweoty-cight days). At her moet 
recent re-examination, July, 1951, the blood pres- 
sure average was 162/105. She was pursuing her 
normal activities and had mo complatnts, Not only 
waa dhe alive seven years (hon Lett years) alter ex- 
hibiting all the signs ofa full blown malignant hy- 
pertension, haut the neuroretinopathy, the exudates, 
anal the hemorrhages had completely disappeared. 

Figure: 25, 34, and 25 are three mote examples 
of complete recovery on the rice diet from advanced 
wascular retinapathy, although in each case the gen- 
eral course of the hypertensive vascular discasc was 
entirely different. 

The patient, A. A. H., was admitted te the has- 
pital with severe retinopathy. The blood pressure 
was 190,119 (average June POTS, 1944). The Ty 
ware in the electrocardiogram was inverted. He 
followed the strict rice diet for four months and a 
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modified rice chet afterward. The T, ware in the 
electrocardiogram became upright, the retinopathy 
disappeared, but the blood pressure though lower 
never iecame normal. During 147-1949, the aver- 
age was 171/109; during 1951-1952, 158/100, 

The patient, L. A. BL, was admitted to the hos. 
pital with severe retinopathy. The blood pressure 
was 220/150 (average Chctober 0-31, 144). The 
heart was enlarged. After four months on the rice 
diet, the blood pressure was 120/87, The heart was 
normal in sive, The retinopathy had completely 
disappeared, 

Alter one year, the patient gave wp the diet. ‘The 
blood pressure rose again. In October, 148, it waa 
14/132, in November, 1949, 228/158. In spite of 
this the retinopathy did not recur. 

The patient, D. ‘T., was admitted to the hospital 
with severe retinopathy. ‘The blood pressure was 
205,151 {average August 6-12, 1948). After four 
months om the rice diet, ut was D058, The ett 
nopathy healed and did not recur although the 
patient continued the dict for only one more month, 
The blood pressure remained normal: 120,80 (Jan- 
vary, LO52, three years alter the diet was discon- 
tinued), 

These histories aleo show that the moe chet i 
not only a treatment of compensation, effective as 
long as it is given, like insulin in diabetes or liver 
in pernicious anemia, but that it often produces 
permanent results which may persist after the diet 
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has been greatly modified or discontinued alto- 
gether. 

The picture of vascular neuroretinopathy is 
sometionss such that it is almost impossible to rule 
mut a chagnoss of brain tumor. In these cases the 
rice diet may be used as a therapeutic test. 

Figures 26 and 27 are the eveground plotograpls 
of two patients, where Dr. Banks Anderson, our 
ophthalmologist, thaught that an expanding intra- 
cromal lesion in a patient with hypertension was 
the moat likely diagnosis. In both instances, the 
response to the rice diet showed that the entire pie 
ture was caused by malignant hypertension. When 
Dr. Anderson saw the patients again after some 
months on the rice diet, be wrote in his consulta- 
tion notes: “A, A. (February, 1950) : This patient's 
eyegrounds are improved toan unbelievable degree. 
| have Never previously seen abch an exlensive fA- 
pilledema subside with such minimal retinal acar- 
ring, nor for that matter do T think I have ever seen 
a patient with this degree ok hypertensive retinop- 
athy alive alter thes length ol time. 

“B. R. (June, 1953): Review of notes indicates 
that when T saw this patient last I was of the opin- 
ion that the papilledema was too great to have been 
due exclusively to hypertension. L was wrong, Fun- 
descopic examination through the undilated pupils 
shows no evidence of papilledema at this time... 
There are no areas of exudate, hemorrhage or pig- 
nbemtation.” 
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liwas the eyeground photographs more than any- 
thing else that bothered those who had insisted 
that dict was of no value in the treatment of hyper- 
tensive vascular disease, Since eyegrounds are as 
individual as finger prints and the photographs 
compared, therefore, were obviously of the same 
patient, some people actually went so far as to ac- 
cuse us of having reversed the dates, intimating that 
the pictures of the normal eyegrounds were the firat 
ones and those of the abnormal eyegrounds had been 
taken liter. 

The following quotation from Dr. Goldring's 
chapter on the “rice diet in the treatment of hyper- 
tension” in the closing paper of the Hypertension 
Seminars of the Amerean Jonrtal of Medicine, 1548, 
expresses this view more politely: “Proponents of 
the rice diet in the treatment of hypertension point 
to the astonishing incidence of reversal of the so- 
called “hypertension pattern’ of the electrocardio- 
gram toward normal, diminution of the size of the 
heart and regression of papilledema, It is these ob- 
jective evidences of the effect of the moe dict which 
are urgently In need of explanation, However, these 
striking data come from the one source which bias 
reported briltant results with the rice dict treat- 
ment and as yet there has been no confirmation 
from ether observers. Un) such confirmation is 
available, the rice diet does not warrant any more 
than casual interest," 

In the intervening years such confirmation has 
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been made available by a number of research proj- 
ects both in this country and abroad. 

Among our own patients we have a series of S88 
patients with advanced vascular retinopathy (papil- 
lecderna, hemorrhages, or exucates) in who it has 
been paaaible to take eyeground photographs before 
and after one to one hundred months on the rice 
diet. Forty-four of the 383 patients had chronic 
nepliritis, 344 had hypertensive vascular disease. 
Ohne hundred and twenty-five of the S58 had pa- 
pilledema when the rice dict was started, In four of 
these, there was no change; in two the papilledema 
disappeared partially, in 119 completely, Two hun- 
dred and ninety-s1x patients had hemorrhages. In 
seven cases, the hemorrhages increased: in twelve 
there was no change; in forty-six the hemorrhages 
disappeared partially ane! i 251 completely, ‘Three 
hundred and twenty-eight had exudates. They in- 
ereased in Gve; in eighteen there was mo change; 
in seventy-nine the exudates disappeared partially 
and in 226 completely. 

The reversibility of the blood vessel tlamage 
shown by the healing of the retinal disease is even 
more impressive than the reversibility of heart and 
kidney disease. It was for me the most convincing 
evidence that the old school of thought was wrong 
in insisting that these diseases were of necessity 
progressive and degenerative and that, in patients 
with malignant hypertension, death within a short 
time was incvitable. The course of these diseases 
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Figers 27. Ditoppeoronce of pepilledimo, hemarheges, and exudates in malignant hypertesiion tracted with the riew diet (BUR, 60), 


can be changed by the very simple procedure of re- 
placing the various foods commonly eaten by a diet 
of rice, fruit, and sugar. 

But, the more convincing these results are, the 
mare obvicus it becomes that intensive dietary Lreat- 
ment sould be started when the disease is still at 
an carly stage and not postponed until an emere 
geney 1s created by some vascular catastrophe. The 
general practitioner is usually the one in a position 
to pick up the signs and symptoms long before they 
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Grazie alla cortesia del Dr. Walter Kempner, 1 Ente 
Nazionale Risi é lieto di poter riprodurre integralmente questo 
recente ed interessante studio sul « trattamento radicale diete- 
tico » nella grande serie delle affezioni cardiovascolari che fanno 
capo all aterosclerosi. Come é noto, tale trattamento si basa 
quasi esclusivamente su una dieta il cui principale componente 
é il riso. 

Gli evidenti e brillanti risultati che sono stati ottenuti nei 
numerosi casi seguiti clinicamente nell’ Universita di Durham 
(U.S.A.), stanno a confermare la razionalita e l efficacia tera- 
peutica di tale dieta, conosciuta appunto con il nome di K. empner. 

L’Ente Nazionale Risi congeda quindi il presente lavoro 
certo di far cosa grata ai Sigg. Medici cui esso é principalmente 
indirizzato e, nel contempo, di rendere omaggio all’ opera ap- 
passionata del Dr. Kempner. 

Ringrazia altresi | Editore della rivista « General Practi- 


tioner » per averne autorizzata la riproduzione. 
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La percentuale dei decessi per malattie vascolari ipertensive, per 
forme di arteriosclerosi, per malattie renali che portano ad insufficienze 
cardiache, a trombosi coronarie, a sincopi oppure ad uremie € mag- 
giore di quella determinata da altri gruppi di malattie. Secondo le pid 
recenti statistiche, tale gruppo di malattie provoca casi di mortalita 
tre volte maggiori di quelli causati dal cancro, sette volte maggiori 
in confronto a quelli dovuti ad incidenti e venti volte maggiori di quel- 
li determinati dalla tubercolosi, Oltre a procurare un piu grande numero 
di decessi le malattie di origine vascolare determinano pit numerosi casi 
di invalidita croniche, quali: disturbi cardiaci di carattere asmatico, sin- 
drome anginosa, idropisia, disturbi renali con stati uremici, cecita causate 
da retinopatia vascolare e casi di paralisi con incapacita di parola o balbet- 
tio o con limitazione nell’uso degli arti. 

E passato il periodo in cui il problema poteva essere accantonato 
in base alla considerazione che queste malattie rappresentavano J’inevi- 
tabile cammino della degenerazione progressiva. Proprio come é ingiu- 
stificabile tl rimandare la cura net casi di cancro o di tubercolosi, cosi é 
molto piu da considerarsi una cattiva pratica per un medico il trattare 1 
pazienti ammalati di ipertensione o di forme cardiache croniche o di af- 
fezioni renali con frasi generiche come «non dateci peso», « non pre- 
occupatevi» oppure «non fateci caso ». 

Quando nel periodo compreso fra l’aprile ed il luglio del 1944 
apparvero it primi 3 rapporti sulla dieta di riso, i risultati furono ac- 
colti con una buona percentuale di scetticismo. Questi rapporti illustra- 
vano gli effetti di tale dieta su 150 pazienti trattati tra il 1939 ed il 
1944. I principali risultatt erano stati i seguenti: in una larga percen- 
tuale si era verificata una marcata diminuzione nella pressione del san- 
gue, i diametri cardiaci si erano normalizzati, l’onda T1 invertita dagli 
elettrocardiogrammi si era regolarizzata, le neuroretinopatie essudative 
emorragiche erano scomparse e l’elevata quota di azoto non proteico del 
sangue insieme al colesterolo serico erano stati ridotti ai normali livelli. 

Gli anni compresi fra il 1944 ed il 1954 ci hanno permesso non 
solo di confermare e di estendere con la osservazione di pil di duemila 
casi i risultati ottenuti nei primi 150 pazienti, ma hanno anche deter- 
minato un completo cambiamento neil’atteggtamento di coloro che, al- 


338 


KEMPNER 


cuni anni prima, avevano stabilito che la dieta non poteva avere un posto 
nel trattamento delle malattie ipercensive vascolari e della arceriosclerosi. 

Sara fornito un breve riassunto dei fatti che hanno portato gra- 
dualmente a questo cambiamento di opinioni non per un interesse acca- 
demico © storico, ma perché una conoscenza delie basi scientifiche di 
questo tipo di trattamento dietetico ha una diretta influenza sul successo 
terapeutico quando si ha a che fare con il singolo paziente. Senza queste 
conoscenze, il medico non é capace di imporre Ja dieta e di seguire con 
intelligenza l'’ammalato. Inoltre, nessun trattamento dietetico che im- 
plichi delle cosi drastiche restrizioni e dei sacrifici giornalieri, & conce- 
pibile senza grande autodisciplina e forza di volonta da parte del pa- 
ziente e nessun medico potra convincere l'ammalato della necessita di 
questa dieta senza che egli stesso ne sia convinto da argomenti di carat- 
tere scientifico. 
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La restrizione del sale in diversi gradi era di uso comune al prin- 
cipio del secolo nel trattamento delle malattie di cuore, di quelle renali, 
delle forme di ipectensione ed era ancora usata nel 1920 da Allen in 
America e da Volhard in Europa. 

Nel 1922 Allen pubblicd un rapporto su 180 pazienti affetti da 
forme ipertensive. La loro dieta fu considerata come « priva di sale », 


Fig. I. 

Aspetti delle varie 
concentrazioni 

di ossigeno 

sui livelli respivatort 
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allorquando il contenuto in cloruri delie urine (espresso come cloruro 
di sodio) non superava i 500 milligrammi al giorno. In 125 ammalati 
venne registrata una diminuzione della pressione de! sangue. 

I commenti al lavoro di Allen furono scoraggianti. Il « Journal 
of the American Medical Association » in un edicoriale fece if seguente 
commento: «Infine, alcuni successi terapeutici sono stati messi in cor- 
telazione con delle diminuzioni neil’assunzione di sale da parte dei pa- 
zienti. Quale sara Ja nuova moda nelle prescrizioni di diete, resta ancora 
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da sapere », Altri dissero che é difficile credere che una restrizione nel- 
l’assunzione di sale da 2 grammi a 0,5 grammi si dimostrasse pil effi- 
cace di una restrizione da 10 grammi a 2 grammi, come era stato fre- 
quentemente provato. 

Questa osservazione dimostra chiaramente la principale difficolta 
che molti medici e la maggior parte degli ammalati hanno nel capire il 
significato delia parola « restrizione », sebbene vi siano numerost pro- 
cessi biologic: nei quali si potrebbe trovare una analogia. Per esempio, 
una riduzione della concentrazione di ossigeno da 100 a 10 per cento 
abbassa solamente la saturazione in ossigeno dell’emogtobina da 100 a 
90 per cento, Per produtre un significativo abbassamento della satura- 
zione in ossigeno, la concentrazione di ossigeno dovrebbe essere ancor 
maggiormente ridotta. La dipendenza della respirazione cellulare dalle 
variazioni della concentrazione di ossigeno é un altro fenomeno di que- 
sto genere. Anche in tale caso non si ottiene un risultato a meno che si 
tiducano le concentrazioni di ossigeno ai valori minimi (fig. 1), 

I medici che hanno familiarita con la cura delle varie forme alter- 
giche potrebbero fornire esempi simili. 

Tenendo presente cid dovrebbe essere comprensibile che in alcune 
malattie un aumento di sale da 10 a 20. grammi al giorno oppure una 
diminuzione dello stesso da 10 a 2 grammi possa virtualmente essere di 
nessun effetto e che, cionondimeno, possano verificarsi significative mo- 
dificazioni se l'assunzione giornaliera di sale viene diminuita da 2 gram- 
mi a 0,3 grammi o meno. . 


La dieta di riso 


La restrizione di sale nella dieta di riso é pit rigida che in ogni 
altro schema dietetico usato nella cura delle malattie renali acute o cro- 
niche, delie forme ipertensive, dell’artetiosclerosi, delle malattie di cuore 
e delle retinopatie vascolari. Questa dieta contiene in 2.400 calorie da 
70 a 120 milligrammi di sodio e da 140 a 240 milligrammi di cloruri. 
Questi ultimi possono essere ulteriormente ridotti eliminando tutte le 
frutta ed i'succhi di frutta, ammettendo nella dieta solamente riso bianco, 
the e zuccheto raffinato. Una dieta di tal genere contiene, in 2.400 ca- 
lorie, 20 milligrammi di Na e 70 milligrammi di CL. In un certo nu- 
meto di casi abbiamo anche usato in aggiunta delle resine scambiatrici 
per rimuovere il sodio dal tratto gascro-intestinale. 

Perd, questa pubblicazione non contempla i risultati ottenuti con 
la dieta « ipoalcalina » € neppure quelli ortenuti con l’uso addizionale 
di resina, ma si limita agli effetti della dieta di riso « normalmente alca- 
lina », senza nessuna medicazione eccetto l’aggiunta di vitamine A, B, 

9 C, D. La dieta di riso € monotona, ma ha il grandissimo pregio della 
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semplicita; non si rendono necessarie elaborate prescrizioni e la sua pre- 
patazione é facile. 

La escrezione urinaria di cloruri dopo uno o due mesi di dieta alca- 
lina di riso é fra 2 ¢ 10 milligrammi per cento centimetri cubici di urina 
{espressa come cloruro di sodio: circa 100 milligrammi al giorno). La 
escrezione di sodio per Je vie urinarie varia da 0,3 a 2 milligrammi per 
cento centimetri cubici. Percentuali pid alee di questa, eccetto che per { 
pazienti in fase di sblocco degli edemi o nei casi in cui é presente una 
perdita di sali in via cronica o acuta, dimostrano che sono stati compiutt 


degli errori neila dieta intenzionalmente oppure inavvertitamente. 
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Il principale pericolo di una rigida restrizione di cloruro di sodio 
nella dieta @ rappresentato dalla « perdita di sale » con le conseguenti 
ipocloremia e/o iponatremia, che possono frequentemente essere con- 
giunte alla ipercalemia, alla alcosi oppure alla iperazoremia. 

In 19 ammaiati su 20 che non offrono sintomi di avanzato scom- 
penso renale, lestrema restrizione di cloruro di sodio della dieta di riso 
é ben tollerata perché una normale ed indisturbata funzione regolatrice 
renale raggiunge una massima ritenzione del sodio e dei cloruri ed é 
mantenuto l’equilibrio sierico. Possono venire riscontrati una moderata 


caduta nei cloruri del siero ed un corrispondente aumento in bicarbo- 
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nati. Il sodio, il potassio e le concentrazioni ioniche totali rimangono 
essenzialmente invariate. Ciononostante, in uno su 20 casi, si sviluppano 
dei disturbi di carattere elettrolitico, malgrado il fatto che i reperti uri- 
nari, come le prove di funzionalita renale, indichino una inalterata 
funzione dei reni. 

Nelia maggior parte degli ammalati con gravi scompensi renali 
primari o secondari, si possono invece prevedere delle difficolta poiché 
il meccanismo regolatore del rene é alterato. La perdita di sodio e di clo- 
ruri nell’urina supera le quantita assunte con gli alimenti € cid pud con- 
durre alla ipocloremia ed alla iponatremia, accompagnate da una o pit 
delle seguenti manifestazioni cliniche: stati apprensivi, atteggiamenti 
psicotici, sonnolenza, debolezza, cefalea, anoressia, nausea, diarrea, ctam- 


E. $. (march. 45) J DIETA BI RISO 
MODIFICAZIONE 


mm. Hg 


Fig. 3. 

Pressione sanguigna 
in un caso 
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maligna ridotta 
con dieta di riso 
{pericolosa 
ipotensione corretta 
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pi muscolari, spasmi, tachicardia, collassi circolatori periferici, uremia 
(fgg. 3 e 4), Si pud anche verificare un pericoloso aumento nel potassio 
setico; che si associa a paralisi dei muscoli periferici (le quali sono parti- 
colarmente serie se implicano i muscoli respiratori) ed a danneggiamenti 
dei muscolo cardiaco, sino a giungere allarresto del cuore stesso. 

Si deve inoltre tenere presente che le perdite di sale possono es- 
sere cansate anche da fattori extra renali, come fa intensa sudorazione, 
la eccessiva secrezione da parte del tratto respiratorio, if drenaggio bi- 
liare oppure fa secrezione gastrica. Se tali disturbi di natura eleterolitica 
non sono diagnosticati abbastanza presto, le conseguenze possono essere 
serie; alcuni scritti medici degli ultimi anni ripetutamente sottolineano 
i pericoli delle diete a basso tenore di sodio per la possibile e fatale ap- 

il parizione di uno stato carenziale di sali. 
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Percié, é ovvio che Ja dieta di riso, la quale rappresenta la pit 
drastica forma di restrizione del sale, é una cura pericolosa. Questo non 
é un argomento contro ta cura stessa, ma é solamente un argomento 
contro l'impiego di essa quando non vi siano le possibilita di un co- 
stante controllo clinico e chimico e quando il paziente non voglia o non 
sia capace di sottomettersi ad un periodo di prova piuttosto lungo. Quin- 
dici anni fa pensavamo che fosse sufficiente un petiodo di prova di 2-3 
settimane. Piti tardi questo periodo fu esteso da 2 a 3 mesi ed attual- 
mente usiamo tenere gli ammalati sotto controllo giornaliero per 4 mesi. 
I pazienti non sono ospedatizzati, a meno che non siano in condizioni 
particolarmente serie oppure che non si verifichino altre speciali ragioni, 
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La maggior parte di essi resta in alberghi, nelle proprie case oppure in 
una delle « case del riso ». 

Quando non vi é una specifica contro-indicazione, essi ricevono la 
prescrizione di condurre vita normale. Dopo i 4 mesi, gli ammaiati ri- 
tornano a casa affidati alla cura dei loro medici di famiglia i quali deb- 
bono controllarli frequentemente, osservare i loro progressi ed incorag- 
piarli a seguire con coscienza il regime alimentare appositamente per foro 
studiato. I pazienti generalmente compiono il proprio lavoro e svolgono 
le ordinarie attivita. Ogni 2-6 mesi, essi dovrebbero ritornare per un 
periodo di 2-14 giorni in modo che sia possibile determinare se si ren- 
dono necessarie ulteriori modificazioni della dieta oppure se aicune delle 
aggiunte prima indicate debbono essere sospese. Negli intervalli fra gli 
esami, dei campioni di urina vengono inviati al nostro laboratorio uno 
o due volte al mese. 


Restrizione dei grassi e del colesterolo 
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Di tutte le diete indicate nella cura delle malattie renali acute e 
croniche, di quelle ipertensive, della arteriosclerosi, delle malattie di cuo- 
re e delle retinopatie vascolari, quella di riso contiene la pil modesta 
quantita di grassi (meno di 5 grammi in 2.400 calorie) e non contiene 
assolutamente colesterolo. 

Secondo Watt e Merrill, 300 grammi di riso bianco (peso secco) 
contengono 0,9 grammi di grassi; 12 once di succo d’arancia e 12 once di 
succo d’uva contengono complessivamente 1,5 grammi di grassi; una 
libbra di mele, una di uva ed una di pesche contengono 2,7 grammi di 
grassi. In tale maniera l’assunzione giornaliera totale di grassi ammonta 
a grammi 4,65. 

Alcuni tentativi di sostituite la dieta di riso con altre combinazioni 
alimentari ai fini della restrizione salina sono stati orientati in una giu- 
sta direzione; perd non é stato mantenuto sufficientemente basso il con- 
tenuto in grassi. Anche la sostituzione di un cereale con un altro pud 
decisamente alterarlo; infattt 300 grammi di farina di avena (peso sec- 
co), contengono 22,2 grammi di grassi, in confronto ai 0,9 contenuti 
in una stessa quantita di riso. 

Grollman e Harrison cercarono di modificare fa dieta di riso e di 
renderla pit appetibile con l’aggiunta di carne, di burro, di uova e di 
jatte dializzato. Questa dieta contiene un quantitativo di cloruro di sodio 
di sole tre volte maggiore di quello contenuto nella dieta di riso, ma 
maggiore di ben venti volte per quanto concerne i grassi. Anche se il 
contenuto di sale in tale dieta fosse minore, l’eccessiva quantita di grasso 
la renderebbe non adatta per il fatto che pi del 70% dei pazienti af- 
fetti da malattie ipertensive vascolari, i quali erano curati con la dieta 
di riso, avevano un livello del colesterolo serico che superava i 219 mil- 
ligrammi per 100 centimetri cubici di siero (media: 280 milligrammi) 
prima di iniziare la dteta stessa. 

Quando resi pubblica una documentazione la quale illustcava che 
la dieta di riso abbassa Ja concentrazione de} colesterolo serico nei pa- 


zienti con malattie renali ed ipertensive, e questo avvenne dieci anni fa 


Tabella 1 - Concentrazione totale del colesterolo serico in 800 casi di ipercolesterolemia 


trattati con dieta di riso (media di 124 giarni). 


Prima detla Dope ja 

Numero % dieta a riso dicta a riso 

fant (medie} (medic) 
Diminuzioni . . 2. 2... TAT 93 283 205 
Da 220 in pth. . 1... 257 32 301 245 
Da 219 in meno | 490 61 273 184 
Aumenti o non mutamenti : 53 ? 262 287 

' 
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al Congresso scientifico dell'American Medical Association di Chicago, 
furono sollevate due obiezioni: 


la ipercolesterolemia ¢ di nessuna importanza nelie malattie va- 
scolari; 


la concentrazione del colesterolo serico non pud essere ridotea con 
una diminuita assunzione di colesterolo alimentare. 

Ora, ognuno parla dell’importanza del colesterolo nelle malattie va- 
scolari, particolarmente in connessione con la sindrome anginosa, con 
Je malattie delle coronatie e con l’infarto cardiaco. Un giornale, il « Cir- 
culation », pubblicd nei suoi dodici numeri del 1952 ben 17 articoli 
originali sul colesterolo. E vero che sovente é impossibile abbassare il 
livello dei colesterolo serico mediante una moderata restrizione dei grassi 
e del colesterolo, ma mediante la dieta dt riso i colesterolo serico é stato 
abbassato nel 93% dei nostri casi di ipercolesterolemia (tabella 1). Que- 
sto & vero, indipendentemente dal fatto che il colesterolo ne!l’organismo 
derivi da sostanze grasse o no, oppure dal tipo di meccanismo che pro- 
duce un’alta concentrazione di colesterolo serico. 


Restrizione delle proteine 
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Non é fra gli scopi di questa pubblicazione il considerare il ruolo 
dele proteine nella patogenesi e nella cura delle diverse malattie vasco- 
Jari. Dieci anni fa, quando venne pubblicato il primo rapporto sulla dieta 
di riso, fu obiettato che la dieta non aveva alcun valore net casi di ma- 
lattie vascolari ipertensive e nella atteriosclerosi. La restrizione del sale, 
dei grassi, del colesterolo e delie proteine venne considerata non giusti- 
ficata, Per quanto concerne il sale, i grassi ed il colesterolo, l'argomento 
é stato superato — essendovi ora un accordo quasi generale circa |’im- 
portanza della restrizione di questi componenti dietetici. Per quanto ti- 
guarda invece le proteine, l’argomento é ancora in discussione. Qualsiasi 
possa essere il valore della restrizione delle proteine, fra tutte le diete 
usate nella cura delle malattie renali acute e croniche, di quelle vascolari 
ipertensive, dell'arteriosclerosi, delle malattie cardiache e delle retino- 
patie vascolari, quella di riso contiene la pid bassa quantita di proteine 
(circa 25 grammi in 2.400 calorie), 

L'organismo umano richiede un minimo di circa 50 grammi di 
proteine al giorno per poter prevenire le carenze proteiche, risultanti 
in ipoproteinemia, anemia ed edema. La base di questa asserzione é il 
fatto che, < completo digiuno lta escrezione totale giornaliera di azo- 
to nelle urine e nelle feci é di circa 8 grammi. Poiché per reinte- 
grate una perdita di azoto di 8 grammi é necessaria una quantita di 
proteine pari a 50 grammi (86,25), quest’ultima quantita é con- 


15 


siderata l'indispensabile ed é chiamata « quota minima giornaliera ». 

Tuttavia, se nella completa carenza di proteine, sono assunti suffi- 
cienti carboidrati perché forniscano le necessarie calorie, la totale escre- 
zione di azoto pud scendere da 8 grammi a meno di 2 grammi. Questo 
fenomeno é conosciuto come « effetto di risparmio delle proteine ope- 
rato dai carboidrati » ed é uno dei principi seguiti nella dieta di riso. La 
totale escrezione giornaliera di azoto nelle feci e nelle urine con un’as- 
sunzione proteica giornaliera di 125 grammi é di 20 grammi (a digiuno 
completo é di circa 8 grammi), dopo una media di 88 giorni di dieta di 
riso & invece di 4 grammi. Questt ammalati sono in equilibrio nei ri- 
guardi dell’azoto con un’assunzione di proteine di 25 grammi (4 X 6,25). 
Non vi sono fatti anemici; al contrario vi ¢ generalmente un leggero 
aumento nella concentrazione emoglobinica, il tasso proteico del plasma 
é mantenuto normale o leggermente aumentato, l’edema non solo non 
si manifesta, ma, se é presente, quasi sempre scompare. 

Tuttavia, se un abbassamento del metabolismo dell’azoto é desi- 
derabile, come in molti casi di nefriti sia acute che croniche e di nefro- 
sclerosi, allora la dieta con scarsissime escrezioni totali di azoto risulta 
essere la pitt idonea. B evidente che una dieta proteinopriva (cura rac- 
comandata da Volhard per le glomerulonefriti acute), con una escre- 
zione di azoto pari ad 8 grammi, é preferibile ad una dieta usuale con 
una escrezione di 20 grammi. La dieta di riso, perd, con una escrezione 
di 4 grammi, é ancora pit efficace della precedente e pud essere conti- 
nuata per mest oppure per anni (tabella 2), 


Tabella 2. Confronto tra i reperti del sangue e dell’urina nella dieta di riso ed a digiuno. 


DIGIUNG DIETA DI RISO 


Emoglobing . - 2 1 we ee ke dimiauita invasiata 
Calcio serico . ww ke dimiauita invaciata 
Proteine totali del plasma: rapporto A/G. . . . . diminuiea aumentate 
Azoto non proteico del sangue; urea. . . 2. . aumentato dimiaviti 
Zucchero nei sangue . . . 1 ee ee es diminuito invariato 
Yolleranza ai carboidrati . 2. ew we diminuito aumentata 
Riserva alcalina del plasma . 2. 2. 1... diminvito aumentata 
Volume del sangue; volume fluido interstiziale . |. invariati dimiouiti 
Equilibrio dell’azoto Ow ww wee, negativo in equilibrio 
Creatina, ammoniaca ed acidi organici dell’urina . . aumentati diminouiti 


L’effetto della dieta di riso sull’azoto non proteico del sangue e su 
quello ureico di 950 pazienti non uremici con malattie ipertensive va- 
scolari & ciportato nella tabella 3. L’azoto non proteico medio é del 17% 
pit alto con una dieta ordinaria che non con una dieta di riso, essendo 
Vazoto ureico medio del sangue pari al 62%. 

Anche nei pazienti senza malattie renali, che hanno concentrazioni 
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normali di azoto proteico ed ureico, é consigliabile all’inizio di diminuire 
l'assunzione di proteine alimentari quando la quota di sale é@ drastica- 
mente ristretta poiché, come é noto, nei casi di profusa sudorazione, di 
diarrea o di morbo di Addison, una diminuzione dei cloruri o del sodio 
nel siero si é spesso seguita da un aumento dell’azoto non proteico e 
dell'urea nel sangue. 

Nessuno mette in dubbio che l’assunzione di proteine dovrebbe 
essere ridotta al minimo nei pazienti con avanzata insufficienza renale 


Tabella 3 - Effetti della dieta di riso sull’azoto non proteico e sull’azoto ureico 


di 950 casi non uremici (azoto non proteico 45 o meno) (vatori medi). 


Dopo ero giorni 


Prima‘ della di dicta di riso 


dieta di riso 


(medie) 
Azoto non proteico (m.g./100 cc. di sangue). . . . 34,0 29,0 
A2zoto ureico (m. g./100 cc. di samgue). . . . 14,1 8,7 


ed uremia, senza considerare se questo scompenso sia la conseguenza di 
malattie parenchimali o vascolari, Generalmente questa restrizione é 
iniziata solo dopo che la totale escrezione PSP in 2 ore & scesa sotto al 
10% ¢ l’azoto non proteico ha superato i 100 milligrammi. Nelle ma- 
lattie ad andamento progressivo come le nefriti croniche ¢ le malattie 
renali di carattere ipertensivo ed arteriosclerotico, appare evidente la 
necessita di iniziare la restrizione prima che si verifichino le finali e fa- 
tali conseguenze, 


Cinque anni fa, nel discutere le indicazioni della dieta di riso, io 
SCLISSI; 

« La dieta di riso é indicata in tutte le forme serie di nefriti acute, 
nei disturbi cardiaci che non traggono giovamento dalie normali cure 
a base di restrizione salina e di medicinali, nelle matattie vascolar: arte- 
riosclerotiche ed ipertensive con complicazioni cardiache, retiniche e 
renali. 

La dieta di riso dovrebbe essere provata nelle forme pitt semplici 
di malattie vascolari ipertensive quando un pit libero regime alimen- 
tare (scarsita di grassi e di sali, regolazione del peso, diminuzione deile 
attivita, regolazione dell’alvo, cure calmanti, ecc.) non ha dato risultati ». 

Queste osservazioni non erano perd sufficientemente radicali, La 
esperienza fatta su di un grande numero di pazienti colpiti da queste 
malattie, mi ha convinto che la cura dovrebbe essere pit aggressiva, senza 
compromessi, e dovrebbe iniziare appena la diagnosi pud essere con cer- 
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tezza formulata. Perdite di tempo sono ingiustificabili come lo sarebbero 
pet il cancro e per Ja tubercolosi ed il timore di inconvenienti non é un 
motivo sufficiente per dilazionare 1a cura dietetica « optimum » fino al 
momento in cui appaiono le complicazioni pit spiacevoli € sovente ir- 
rimediabili. 

Purtroppo, proprio nei casi in cui la dieta é maggiormente neces- 
saria, qualche volta diventa impossibile seguirla sia per uno squilibrio 
elettrolitico (ipocloremia, iponatremia oppure iperpotassiemia) che ren- 
de necessaria 1a somministrazione di un supplemento di sale sia per un 
pesistente vomito che impedisce all’ammalato di trattenere qualsiasi tipo 
di cibo. Particolari difficolea nella deglutizione dovuta all’anoressia ed 


| 
7 Fig. 5. 
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alla nausea possono essere superate con l’uso della sonda gastrica, attra- 
verso la quale vengono forniti ad ogni ora del giorno e della notte, 
100 centimetri cubict (100 calorie) di una preparazione omogeneizzata 
di riso, frutta, succo di frutta e zucchero, (Un paziente colpito da una 
lesione cerebrale vascolare, é stato alimentato in questa maniera per pit 
di un anno), 
La dieta di riso @ indicata nelle nefriti acute ed in quelle croniche. 
L’alta percentuale di guarigioni spontanee neile glomerulo nefriti rende 
difficile una valutazione quantitativa. Ciononostante i benefici effetti della 
17 dieta nelle nefriti croniche sono evidenti e facilmente dimostrabili: la 
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pressione del sangue, l’albuminaria ¢ |'azotemia diminuiscono, gli ingran- 
dimenti del cuore, le emorragie della retina, gli essudati e gli edemi 
della papilla scompaiono (figg. 5, 6, 7 e 8). 

La dieta di riso é indicata anche per le nefrosi. In molti ammalati 
che presentavano sindrome nefrotica é stata constatata la scomparsa del- 
lascite dell’edema, detla proteinuria, della ipercolesterolemia malgrado 
la notevole restrizione proteica della dieta, le proteine del plasma sono 
cornate normali (fig. 9). 

La dieta di riso é inoltre indicata negli ingrandimenti del cuore e 
nella insufficienza cardiaca sia che questa dipenda da una malattia val- 
volare, sia che tragga origine da arteriosclerosi, da malattie ipertensive 
vascolari, da malattie renali, da febbre reumatica, da lupus eriternatoso 
diffuso oppure da altri stati patologici. Le figg. 10, 11 e 12 mostrano 
le diminuzioni nelle dimensioni del cuore ottenute in pazienti affetti da 
malattie delle valvole, delle arterie e da ipertensione maligna. 

Gli ammalati di ipercolesterolemia sia di origine familiare che de- 
rivante da altre cause dovcebbero essere trattati con dieta di riso, cosi 
come quelli colpiti da angina pectoris o da infarto miocardico. In questi 
casi la terapia ha due scopi: contrastare o prevenire i processi che por- 
tano ad una diminuzione dell’afflusso del sangue nelle coronarie e fi- 
durre le necessita di lavoro, e quindi di affaticamento, del miocardio. 

La dieta di riso é stata efficace nelle malattie arteriosclerotiche ed 
in quelle ipertensive vascolari. Un gran numero di pazienti con iperten- 
sione benigna, accompagnata o no da serie complicazioni ha tratto un 
notevole beneficio dalla dieta stessa. Cosi é stato anche per molti am- 
malati la cui forma di tpertensione era del tipo maligno, accompagnata 
da gravi lesioni catdiache, renali o retiniche. 


Il caso di un soggetto di 47 anni, proveniente dallo Stato di New 
York, é considerato come esempio (fig. 13). Questo paziente era stato 
colpito due anni e mezzo prima da ipertensione; era stato curato con una 
dieta ristretta e con sedativi. A causa di una grave e debilicante cefalea, 
fu mandato dal suo medico al Dott. Raisbeck del New York Medical 
College. Il Dott. Raisbeck tcovd una pressione del sangue di 257/173 
millimetri di Hg (media di 7 lerture) e fece diagnosi di ipertensione car- 
diovascolare in fase maligna, Fece immediatamente iniziare all'amma- 
lato la dieta di riso e lo consiglio di recarsi al pit presto a Durham. Gli 
esami ivi compiuti una settimana pit tardi, indicarono che Ja pressione 
era gia leggermente diminuita: 233/161 millimetri di Hg. I diametro 
trasversale del cuore tra di 13,8 centimetri, Erano inoltre presenti delle 
profonde modificazioni vascolati nel fundus oculi, degli edemi della 
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papilla bilaterali, delle emorragic © degli essudati comnosi (hg. 14). 

Dopo 110 gioeni a dicta di riso la media dei valori della pressione 
(media di 10 giorni) era di 124/89 millimetri di Hg. Il diametro tra- 
eversale del cuore era diminuite a 12,4 censimetri; gli edemi della pa- 
pilla, le emorragie ¢ la maggior parte degli essudati crano scomparsi 
come lo era la cefalea. I] paziente ritornd a casa con la indicazione di 
srguita una diete leggermente modificata. Egli si sentiva benissimo e 
ricomincié il proprio lavoro, Fu riesaminato dopo due mesi; la pressione 
del sangue media durante un periodo di prova di tre giorni fu di 120/83 
millimetri di Hg. I) dinmetro trasversale del cuore era di 12,4 centi- 
metri. Il paziente era completamente asintomatico, nutti i sintomd della 
inoltrata retinopatia causata dalla ipertensione maligna erano scomparsi. 


—15.2cm— 
28.8cm. 


200/98 Faceembre 1? 150/60 Ottebre Let 


Fig. & Ingrandimento del coors in mefrite crondce ridette com dete di rise. 


In questo caso l'ammalato fu riportato in notmali condizioni di 
presione in quattro mesi, 

La fig. 15 rappresenta il diagramma della pressione del sangue di 
una donna affetta da ipertensione benigna, rilevata per quattro anni. La 
ipertensione era iniziata nel 1939; nel seteembre del 1943 la pressione 
del sangue era 203/109- 214/110 ed il Dee, Smithwick aveva com- 
piuto una simpatectomia bilaterale lombo-dorsale. La pressione dope I'in- 
tervento si era abbassata, ma ritornd al livello preoperatorio mel volgere 
di un anno. Dall'ortobre del 1947 la pressione fo di 245/120. Il Dor. 
Wright le fece iniziare una dieta modificata di riso ¢ poiché dopo pochi 
mesi non vi era stat alcun significanve mighorumento le consiglid di 
tecarsi a Durham. 

La paziente aveva 41 anni; la pressione del sangue, (media delle 

19 letrure éffettuate in posizione di riposo dal 27-2 al 6-3 1948) era di 
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Fig. 7. Soompersy dell'edema della papiiia, 
def emorragie © degli equdladi nella fase taal di una ghoesrolonetrine 
fratiaia com diepa di rie (H, BR. «im, 
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Fig, &. Scomparis della stella mitculere melia fae fiale di ume gloeserulanedeise cronica tm, 22h. 
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Fig. 9. Mefroal trattate con diete di reo (0, H., 3 2 10h, 
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Fig. 10. Ingrandiment cardiace in aveme-ineufficienm aertica con Mecce cardiace parsialecomplero, 
ridete con la diera di rien (HM. , W., m, 39), 


KEMPNER 


—=| 7.7 cm. —(5.| cm- 


31.8cm. 32..lcm. 


120/80 Apeile 1955 1/77 Agosto E938 


Fig. 11. Diminerion] dele dimensioni del cuore in un cosy dij corcnarepatia curata con dite di ris. 
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Fig. 12. Diminogione deft dimension{ del come im um case di ipertersione maligna 
Wwattata con diets di rie 15, L., m, 2. 
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222/131. Tl solo reperto positivo a fanco dell"ipertensione era un lieve 
ramore aortico diastolico. La concentrazione dei cloruri nell’urina, come 
cloruro di sodio, era di 114 milligrarmmmi sx 100 centimetri cubici in con- 
fronto dei 3/15 milligrammi presenti quando fu seguita una saretta dicta 
di riso. Quest'ultima venne iniziata nel febbraio del 1943; dopo 105 giorni 
la pressione del sangue era di 213/122 millimetri di Hg. ¢ dopo 180 


Fig. 03. 
Premios sanguigem 

see ee eee : eee OM 
aoe & ¥. F, % ‘=, ah, i ipertensione 
# % 2, eo 2% 2 © oe ae, Zi makigna ridktta 
APRILE 1981 MAGGIO GIUGNO LUGLIO AGOSTO OTTOBRE con dieta di ris, 


giorni di 212/121 millimewi di Hg. La concentrazione dei cloruni nel- 
lurina, sempre come cloruro di sodio a questo momento risule) essere 
ancora di 82 milligrammi 
Da quel momento, la paziente si attenne rigorosamence alla dicta di 
riso alla quale vennero farte delle minime aggrunte. La concentrazione sa- 
lina delle urine era notevolmmense inferiose ai 20 milligrammi, Tuttavia, 
23 dopo un anno di dieta di riso, la pressione del sangue era ancora di 
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Fig. 14, Scomparss dill"edemas della papilla, delle emorragio © degli ciaucdadi 
in en caso Gh ipertendions maligna 1C, 5., mm, 47). 


192/126 e, depo due anni, di 167/150. E stato solamenc: nel gennaio 
del 1952, cioé citca quattro anni dopo l'inizio della dieta di risa, che 3 
é omenuta la prima lerrura quasi normale della peessione del sangue: 
135/82. 

Da allora la pressione si @ mantenur. quasi sempre normale; la 
media di 16 leconre dal gennaio al semembre del 1953 é stata di 120/75, 
in confronts a 200/124 (media di 102 lerrure durante 1 primi quater 
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mesi della dieta di riso) di cinque anni prima. L'ammalata é arrualmente 
molto attiva ¢ completamente senza Sintomi 

La tubella 4 illusera gli efferri della dieta di ciso sulla pressione del 
singut in un groppe di S60 pasienti colpici da malantic vascolari iperten- 
sive sottoposti a cura per 90 o pid giormi (mediamente 146 goorni), In 
TO? casi (82,496) vi é stato un deciso abbassameno della poessione da 
un valore medio di 195/114 ad uno di 145/91, In 291 casi la pressione 
é discesa ai livelli mormali: da 180/106 a 127,81 (valori medi). La per- 
centuale dei risultati positivi aumenta con la durata del perixdo di cara. 


La dieta del riso nel diabete mellito 


Gli ammalati di diabere mellino mon solo collerano bene la dieta 
di tio, ma in wn significative numero di casi, viene ad essere diminuiro 
il tasso zuccherino del sangue ¢ ad essere attenuata la necessita di sommi- 
nistrazione dell'insulina. La dieta pwd anche avere uno speciale valore 
nella cura di molt cas di diabete mellino a causa del pericoloso reolo 
che la ipercolesterolemia givoca in questa malartia. 

Sono stati sxtoposn alla dieta di miso 48 pazienti affetti da diabete 
mellito con complicazioni renali o vascolari. I] periodo di osservasione ¢ 
andato da $ settimane a circa 6 anni, mediamente 54 settimane), In 17 


Tabella 4 - Bibetti della divte di riso sula poeesione del samgue di 0 casi 
di iperiensione Vaccdlare (irettadi in Oo pe germ: media di 144 gion). 


q") Sono inclusi otto animal decedati (lay prewione non & considera melle medic) 


dei 48 casi si é verificaso un cambiameneo superiore a 30 milligrammi 
del rasso guccherino del sangue, in tre di est é aumentato, mente in 
quatterdic ¢ diminuio, Gli altri casi hanno sepiseraco delle marcate va- 
tiazioni nel tasso zuccherino del sangue oppure hanno regitrato delle va- 
raion minor. Yentinove dei 4% casi oon hanno dimostram alown cam- 
biamento per quanto concen: la necessith di somminiserazione di insulina, 
mente peli ale 19 vi é stam on ben definite cambiamento in cd, In 
quattro pazienti vi é stato un aumento (da uma media di 20 unita iniziali 
a una media di 41 unitd con un increment massimo da 0a 30 unital 
in 15 vi & atata wa diminwone (da una media di 45 unite iniziali ad 
25 una media di 22 wnita con una diminuzione mausima da 90 a 30 nied), 
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Fig. 16. Soomparsa della retinopacia in diabere melline (F. P., ms 24). 


Ul faverevole risultano ottenucc su questi pazienti ed il fatto che un 
grande numero di deabetici mucre per malate vascolari od almeno é 
fortemente debilitaro da quesee, suggeriscoe che la dicta di reo dovrebbe 
essere usatd nei diabersc in cui 31 manifestang i promi sincomi di malarciec 
cardiache, retiniche, renali o del sistema vascolare perifericn, 

La figura 16 mostra l'efferto della dieta di riso sulla retinopatia di 
mn sogeetto di 24 anni colpete da diahete mellite, 


Altri effetti della dieta di riso 


La vecchiaia é considerata dalla maggior parte di noi una specee di 
bancarcom cauzata da un accumulo di debici vasoolari, candiaci ¢ renal. 
Concordemente, 1 processi arteriosclerotici ed ipertensivi vascolari somo 
accettari come il risultarn di una malattia degenerativa, un inevitabile ¢ 
quasi fisiologico fatto collegato all'avanzare dell'eta. La reversibilita di 
alouni di questi processi in oolti dei mici pit vecchi pazicnt prova, tue- 
tavia, che questa specie di rassegnazione non ¢ oggi pil ammissibile. La 
pressione sanguigna sistolica di un soggetto di 73 anni, al pari di quello 
di uno di 30 anni, pod essere inferiore a 130 ¢ quella disstolica a OD. 
Un consolabile commento come «una pressione del sangue di 175/100 
é abbastanza buona per questa ctl» ¢ una ammssione gratuita ¢ non 
dovrebbe soatiruire la cura efficace. Tumo questo denow un'‘attiouline 
reminescente del tempo in cui simili scuse erany fornote per le « malactie 
della prima infanzia >, al posto di ineervenire con specifici metodi conto 
specifiche malartie, 

La figura 17 illustra ta diminuziome delle dimension’ del coore, 

26 con un cimbiamentoe del 2046 nel diametro treiversale di eso, in un 
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soggetto di 79 anni ammalato di arveriosclerosi ¢ di ipertensiome. La f- 
gura 18 illustra il miglioramento dell'elettrocardingramma in un soggetto 
di #1 anni con analoga diagnosi: il bloceo di branca sinistra ¢ scomparso. 

In un gruppo di 120 casi afferti da malattie ipertensive vascolari, 
londa T1 dell’elettrocardiogramma era invertita all'inizio della cura a 
base di dicta di riso (niente digitale, nienee evidenti sineomi di infareo). 

In 68 pazienti essa é rimasta invertita dopo una media di sette mest 
di dieta; in 52 esta invece ai normalizrara dopo una media di 10 mesi 
(figure 19 ¢ 20). In un gruppo di conmollo di 300 casi onda T1 cra 
regolare quando la dieta di riso ebbe inizio; in nessuno di questi ammalati 


Febbraio 1549 Giuges 1950 


Pig. 07. [egrandimenio cardiace im artertoiclerosi Hideata com cure di cies (AJB. m 79). 


essa si é invertita dopo un periodo medio di 11 mesi di dieta di riso 
In un gruppe di 500 paxenti che seguirone la dieta di riso per und 
media di 5 mesi, i coore divenne pid grande in 20 casi (496), con un 
incremento medio del diametro trasversale pari al 2%. In 480 dei 500 
pazienti (9695) il cuore divenne pad piccolo con una niduzsone média del 
diametro trasversale dell 11,895 (69 in 215 casi, 1496 in DOT © 25% 
i 55). 
Tuttavia tall risultati incoraggianti non signiicane che si debba x 
spendere il tattamento dietetico appena essi vengono omenuti, E vero 
27 che la dieta pud divenire pit elastica dopo che la ipertensione, ['ingran- 
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dimento del cuore, il cardiogramma irregolare, la retinoparia, |'azotemia 
oppure l‘ipercolesterolemia sono sufficientemente migliorati nel paciente: 
ma le aggiunte debbono essere gradualmente fatte in quanto esse dipen- 
dono dalle osservazioni fovografiche del fundus oculi ¢ del cuore, daglli 
elertrocardiogrammi, dalle letture della pressione, dai reperti chimici del 
sanguc ¢ dalle prove di funzionalich renale, In tale manera si onmiene 
una obbwettiva conoscenza per individuare se l"amemalate # abbastanza ben 
rtabilito per tollerare le aggiunte che per lunge tempo eli sono state 


Fig. 18, 

Scempara del bles dh brasce suena 
im un cae di iperensions cordiovssrolare 
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procbite © per sapere se egli pod ollerare ulcerion’ aggiunte oppure se 
la dieta deve nuovamente diventare rigorosa, 
La figura 71 Mestre con Sette fotografie de] force un triste Bsem poo 
del modo in cui non debbono essere eseguite queste modifiche della dicta 
H. Wl". affetto da arterio-arteriolonefrosclerasi, era sestanberne quan. 
do venne per la prima volea da noi; era stato curato con una dicta fi- 
strena di sale, con digitale, con nitrate di potassa, com teobromina ¢ com 


28 compost mercuniali, Tuttayia il suo cuore si era fatto progressivamente 


359 


TRATTAMENTO BAIHCALE [HETETION DELLE MALATTIE VASOOLARI [ITALIAN TRANSLATION OF PRECEIDING ARTICLE] 


1940 


Esé1 O199VH 


APRILE 


Fig. 09, 

Soom parka 

del blocne 

dit branes since 
in wn couse 

di iperrensione 
entdeoraicolore 

Tre Cra sa 

eon dietea di ree 
ic. H. B,, m, 4), 


360) 
K.EMPNER, 


ah 


pia grande ed ¢rano aumentati i sintomi della insufficienza cardiaca. 
Quando tutte Je medicine, eccetro la digitale, furono scapese ¢ la diera fu 
ristretta di sale (193 milligrammi di clonuco di sodia in LO) centimeni 
cubict di uring), il suo cuore si fece decisamente pil picowlo ed i segni ed 
i sintomi dellinsuficienza cardiaca scomparvero. Fino a che ebbe qualche 
diturbe 41 attenne alla dieta di ciso, ma via via che migliorava, feoe di sua 
inizatva delle agemunte alla dieta, Dopo qualche tempo i suci precedents 
sintomi gradualmente ritornarono ed eeli fu cosnretto a tormare da noi 
per tiparume di nuove com delle rigide indicazon dietetiche, Quando la 
percentuale di sale diminuiva, il cuore diveniva di dimensioni pr poccole, 
quand invece cresceva, il cuore tornava a farsi pil grande. Questo fara 
a ¢ fipetueo per sei anni fimo a quando linsufhcienza cardiaca ¢ divenuta 
incurabile. I] peso del cuore all'esame autopticn é stato di 900 prammi. 

Lin alere: paziente col pite da ipertensigne 6 Stato trattieta com sc- 


Fig. 2, 
Seomparsa del bloceo cardeeco 

di primes grado ¢ della inversions di TI, 
is en caso di ipertensions cardiovairolare 
irattate con dicen di rise 

th, P,, mm, #41. 


Cho Con una dicta stretta ¢ pe com ana dicta di reo progressivanvenee 
meno rigada nel como di sci anni. A quel momento egli abbandond ogni 
restrizione dietetica, mangid ogni cosa che desiderava ed aumentd di peso 
da 183 a 220 Itbbre. Nonostante cid non ebbe alcuna ricaduta, La saa 
malattia era stata vinta poiché era stato capace di sopportare una diets 
COME, 

Quando to discuss la simuazione con loi, mi disse: « Dottore, scal- 
monte he mangiato moltissimo, ma prometto che neon lo far mai pa 2. 
To raposi: « La sua pressione del sangue ¢ normale, il swo cuore ha di- 
mension! repolari e repolare é pure Velerrrocardingramma;: perce bei puts 
mangiare quanto vuole >, Alla fine perd convenimmo che il peso doveva 
esere diminwetn ¢ che doveva essere anche riseretea la quantica di grasa 
edi sale nell‘alimentazione. 
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Fig. 71. 1H, W., m. &, 

I pasiente & mecto nell‘ wepebre del 1972. 
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Le avanzate neuroretinopatic vascolari emorragiche ed essudative 
S0n0 sempre state considerate un importante sintomo indicacive dello 
stadio finale di una malartia irreparabile. [| Textbook of Medicine di 
Cecil nella sua settima edizione dice: « Le emorragie associate com mac- 
chic nella retina (neurorctinopatie ipertensive) sono preoccupanti sintomi. 
La morte peneralmence sopravvene entto un anos, 

Le ipertensioni maligne anche com neuroretinopatic in fase avan- 
zata, $¢ curata con la dicta di riso, possono reegredire allo stacdio benigno 
Oppure completamente spxrire, 

La figura 2? illustra il fundus oculi di una donna che aveva 453 anni 
quands nel 19444 venne da noi con wna forma di ipertensione apparenie- 
mente maligna che si protracva da quattro mesi. 

L'esame del fundus oculi muse in evidenza una tipica newraretine- 
pata emorragika essudativa, 

La paziente segui la dicta di rio per un ane, px, una dicta pad Li 
beta, seppure ancora povera di sale ¢ di grassi. La pressione del sangue 
durante le prime quattro setcimane di assolute cisposo in betta subieo dopo 
lespedalizzazione, comprendenti ore settimane di trattamento con la diet 
di riso, fu di 221/152 (media delle letrare giornaliere di 28 goorni), Al 
pill recente ricsame, luglio 1951, la pressione si aggirava su un valore 
medio di 162/105, la donna svolgeva le suc mormali occupazioni. Essa 
non solo & sopravvissuta settee anni (ora 10) dopo Tapparizione della 
ipertensione maligna, ma la neuroretinopatia, gli essudati ¢ le emorragic 
Sono completamente scomparsi, 

Le figure 23, 24 ¢ 25 somo altri esempi di puarigione completa otte- 
nuta con la dieta di risp in casi di avanzace retinepatie vascolari, sebbene 
in ogmano di essi il corso generale dell'ipertensione fosse interamente 
divers, 

Liammataco A. A. H. fu ammesso all'ospedale con una grave retino- 
patia. La pressione del sangue era di 190/119 (media del gingno 1944, 
dal 20 al 28 del mese). L'onda T1 dell'clettrocardiogramma era invertita, 
Egli segui una rigida dieta di riso per quamro mesi, ¢ dopo tale perioda, 
questa veone oocxdificata. Lionda T1 dell'clettrocardiogramma si fece re- 
golare, la retinopatia scomparve, ma la pressione del sangue, sebbene pai 
basa non divenne mai normale, Durante il periodo 1947-49 il valore 
medio di essa fu 171/109; durante il 1951-52 fu 153/100. 

L'ammalato L.A. B. fe amoesso allospedale com una grave forma 
di retinoparia, La pressione del sangue era di 220/150 (valore medio 
del 30-31 ottebre 1944); il ceore era ingrandito, Dopo quattro mesi di 
rise Ja pressione era di 120/87; i cuore aveva inolore assunto dimension 
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Agesto [044 Leglio 1951 


Fig, 22, Scompama defl'edema deta papella, delle emoeragie ¢ degil esaudat 
inun case di ipertensions maligna trattata con dicta di rien (1. Wi, 0. ah. 
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Fig. 24. Srompama dell'edems della papilla, delle ceverrage « degli exeodati 
in un cise di iperteosions maligna trattata con diet di piso (A, A. Hi, mo. APD, 
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normali ¢ la retinopatia era completamente scomparsa. Depo un anno il 
paziente abbandond la dicta, La pressione risali; nell'ottobre del 1948 
esta era di 194/132, nel novembre del 149 di 228/158. Ciononoemnee 
fa retinopatia non fapparve, 

Liammalaros DL T. fu ammesso all'ospedale con una grave retino- 
patia; la pressione era di 205/151 (media dal G al 12 agosm 1948), 
Dopo quattro mesi di dieta di riso essa era di 105/78. La petinopatia 
scomparve ¢ non tornd sebbene i] paziente avesse continuaro la dieta 
solo per un altro mese. La pressione rimase normale: 120/80 (nel gen- 
nao del 1952, cit tre anni dopo che [a dieta di miso cra stata 
SOapCsa 

Questi casi dimostrano anche che la dicta di riso non é solo um erat 
tamento « compensatono », valido cod fin che esa viene oservata, come 
Pingulina per ol diabete od il fegato per l'anemia perniciom, ma pro- 
duce anche degli effetti permanenti che posono appunto persisnere do- 
po che la dieta ¢ stata profondamente mxdificata oppure adclirieeura 
SOS peSa. 

La rappresentazione forografica della newroretinopatia vascolare ¢ 
talvolea tale che & quasi impossibile la diagnosi differenziale con un cumore 
cerebrale. In questi casi la dieta di riso pod essere wsata come « test > 
LeMapeuticn, 

Le figure 26¢ 27 sono le rappresentazioni fotograhche del fundus 
ocult di due pazienti, osservando le quali il Dr. Banks Anderson, neatro 
Ofmlmologo, pened che una lesione espansiva invracranica in un ammalaro 
di ipertensione fosse la pid sicura diagnos. In entrambi i casi risaltati oe- 
tenuti coo la dieta di rue meatrano che le alterazioni evidenti nelle rap- 
presentazioni fotografiche erano causate da ipertenseone maligna, Quando 
il De. Anderson vide di nuove i paxienei dopo alcuni meai di dieta di riso, 
sonsse aclie suc none di consultazione: «A. HL. febbrain 1930 — il fundus 
oculi di quests paziente & mighorate in wn modo incredibile. Non ho mai 
wieto prima d'ora un simile edema della papilla, estensivo, permanere in 
tali condizioni ¢ meppure ho mat visto un ammalan affetto da retinopatia 
ipertensiva di questo grado restare in vita dopo tanto impo >. 

«B. R. giugno 1933 — appunti mi dicone che quando io vidi quesoo 
ammalate I'ultima volta ero dell'opinione che l'edema della papilla fosse 
Toppo marci per essere dovuto esclusvamente alla ipertensione, Mi 
sono sbagliato, L'tsame fundoscopico amraverso le pupille non dilarate 
mostra che non vi é nessun sintome di edema della papilla. Non vi sono 
neppure atee di estudato, di emorragia o di pigmentaxone ». 

E stata la rappresentazione fovografica del fondus oculi che pid di 
agni altra cosa ha convinto colore che avevano asserito che la dicta non 
ha nessuna cficacia nelle oalattic vascolari ipemensive. Seppare i] fondus 
oculi sa tipioo per ogni indivedue come lo sono le impronce digitali ed 


‘ 365 


TRATTAMENTO BUINCALE DIETETIOO DELLE MALATTIE VASCCHLARI [ITALIAN TRANSLATION OF PRECEDING ARTPOLE] 


Novembre 1a Dicembre Doe 


Fig, 24. Soopers defl'odema della papilla, delle emorragie ¢ degli easudati 
in un caso di ipertenascme maligna traftata con dita di pies (LB, F,, 24), 


Ageia [Sis Gennaio 1952 


Fig. 5. Seemparsa della sella cuculare in un cos da ipertemsions maligna 
teactata oon dite di nie (0, T., 1. Bab, 
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indlere le fotografie messe a confronto szane dello stesso pazente, qual- 
CO aniva amualmente ad accusarci di avere alterate i dati, sosenende 
che le fotografie dei fundus normali erano state prese prima ¢ quelle dei 
fundus anormali erano state invece prese piu tardi. 

La seguente affermazione del Dore. Goldring, mel capitolo sulla 
«dicta di riso nel cramanenm della ipertensione » che fa parte della con- 
clusione del Hypertension Seminars dell'American Journal Medicine del 
1998, eiprome pao chiaramente questo punto di vista, Coloro che pro- 
pongone la dieta di riso nel erattamento dell'ipertensione puntano sulla 
strabiliance incidenza della reversione del cosiddemo abino ipertensivo del- 
Velettrocardiogramma ai livelli normal, sulla diminuzione delle dimen- 
sion del cuore € sulla regressione dell’edema della papilla, Questi aspetti 
delefferto della dieta di riso abbisognano urgentemente di una spiega- 
zione, Intact) questi clamorosi dati vengone da una sola forte che ha m- 
pormeo dei brillanti successi com la dicta di riso ed esi mon sono 
ancora stati confermati da altra fonte di osservazione, Finché man- 
chera una simile conferma, la diet di fiso mon avea che on interesse 
catuale », 

Negli anni successivi tale conferma é sata fornita da wn certo nu- 
mero di ricerche compiute aia in America che altrove, 

Fra i nostri stcssi ammalan abbiamo un gruppo di $88 casi con avan- 
zate retinopane vascolari (edema della papilla, emonragie oppure essudati), 
nei quali ¢ stato possibile fare forogeafe delle cavica orbitali (prima e dopo, 
mese per mete), ner 10M) mesi di dieta di riso. Quarantaquattro dei 388 
pazienti avevano nefrin croniche, $44 avevano malatte ipertensive va- 
sodlan, Centoventcingue dei 388 casi avevano edema della papilla quan- 
do fu miata la dieta di ito. In quattro di questi, non vi ¢ state nessun 
cambiamento; in duc ledema della papilla é scomparso parzialmence, in 
119 completamente. Duccentonovantasei pazeent: avevano emorragie. In 
acite cai le emortagee sono aumentare, in dodici non vi ¢ stato nessun 
cambiamenco, in 46 le emorragie sono scomparse parrialmence ed in 231 
completamente. Trecentoventoco pazienti avevano degli cssudan; questi 
S0NO guMentati in cinque casi, in diciento non vi é staro nessun cambia- 
meno, in 79 gli essudan sono scomparsi parzialmente ed in 226 com. 
pletamence. 

La reversibilita del danneggiamento dei vasi sanguigni dimostrata 
dalla guarigione delle matartic retiniche é ancor pri indicativa che non 
quella delle alterazioni cardiache ¢ renali. Questa ¢ stata per me la pio 
convincente prova che la veeckaa scuola ertava nellinscere che quesce 
malattie €rano necessariamente progressive ¢ degenerative ¢ che, nei pa- 
wieoti affetti da ipertensione maligna, la morte era inevitabile in breve 
tempo. Il corso di queste malattie pud essere cambiato com la semplicis- 
dima procedura che consite nel sostituire ¢ vari cibt normalmente inge- 
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Fig. 26, Soompane dell'edema della papilla, delle eecoragie o degli parudati 
in un cued di ipertenssens maligne trattate coe dette di ries TH. As, fF. 45). 


Agosto POS7 Maggio 1993 


Fig. 27. Soom pares del edema delle paplla, dele emorragee «¢ degli essucdan 
is un case di ipertemslone maligna trettaqa com diiece di iso (B. R,, f. a). 
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citi con wna dicta a base di riso, di frotta, di zucchero, Ma pi convincenti 
si fanno questi fisuleati pi oww diventa che il tractamento dietetico 
intensive deve iniziane quando la malattia é ancora nelle primissime fasi 
enon deve essere rimandato sino al momento, veramente di emergenza, 
rappresentato da qualche disastra vascolare. [Ll medion generico é il solo, 
normalmente, che si trova nella posizione di percepire i segni ed i sintomi 
molto prima che essi diventino allarmanci, Egli ha anche ogni ooccasione 
per prevenire tale forma di invalidita non obbligatoria « molt mor: 
ti precoci nel consigliare energicamente un trattamento immediam 
e radicale. 
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Die Lebensdauer von Ratten mit experimentell erzeugter Hypertonie 
kann durch Veranderung der Di&t auf tiber das Zehnfache verlangert 
werden. 

Wir haben die Wirkung der einzelnen Diadtfaktoren an mehreren 
tausend Ratten untersucht, bei denen eine Niere eingekapselt und die 
andere entfernt worden war. Neben der ErhGhung des systolischen Blut- 
drucks von 100—110 auf 160—250 mm Hg kamen bei diesen Tieren alle 
Begleiterscheinungen vor, die wir von der schweren Hochdruckkrankheit 
beim Menschen kennen: HerzvergréBerung, Dekompensation, Arrhyth- 
mien, Schlaganfalie mit Lahmungen, Augenhintergrundsveriinderungen, 
Konvulsionen, Uramie. Die erkrankten Tiere starben bei gewéhnlicher 
Rattenkost nach durchschnittlich 20 Tagen. (Die Lebensdauer gesunder 
Ratten ist ungefahr 1000 Tage.) 

Ersetzte man die gewdhnliche Rattenkost durch andere Nahrung und 
hieit dabei einen konstanten Kochsalzgehalt von 25 mg taglich ein, so 
ergaben sich folgende Zahlen fiir die durchschnittliche Lebensdauer nach 
Beginn der Krankhcit: 


Fleisch... 2... 2... 28 Tage 
Reis se ee 200 Tage; 
bet einem konstanten Kochsalzgehait von 100 mg taglich; 
Fleisch. 2... 17 Tage 
Erbsen. ..-....-. 25 Tage 
Brot... 1... 1... 38 Tage 
TROIS ol say as “parley vem agen 2 57 Tage; 
bei Reisdiat mit verschieden groBen Kochsalzzulagen : 
bei 125 mg NaCl taglich 28 Tage 
bei 100 mg NaCl taglich 57 Tage 
bei 73 mg NaCl taglich 91 Tage 


bei 50mg NaC! taglich 129 Tage 
bei 25 mg NaCl taglich 200 Tage. 
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Wir haben die Reisdiat bei mehr als 2000 Patienten mit Herz-, 
Nieren- und GefaSkrankheiten angewandt. Chemische und klinische 
Resultate sind in ausfithrlichen Arbeiten in amerikanischen Zeitschriften 
verdffentlicht Kempner (I—13), Personen (1950, 1952, 1953}, SrarKe 
{1950}. Der vorliegende Beitrag fiir die Festschrift zu Ehren des 75. Ge- 
burtstags von G. voN Beromann soll kurz neben nevem Zahlenmaterial 
einige der Grundprinzipien und die Indikationen dieser radikalen Diat- 
behandlung besprechen. 

Keiner meiner Patienten hat die Reisdiat gern gegessen und es erfor- 
dert Mihe und Geduld, sie bei Menschen mit durchschnittlicher Willens- 
kraft langer als 2—3 Monate durchzufitthren!. Die umfassendsten Arbei- 
ten aus anderen Khniken, in denen unsere Resultate bestatigt wurden, 
wie dem Rockefeller Hospital (DoLE und Mitarbeiter} und dem Gold- 
water Memorial Hospital (WaTxIN und Mitarbeiter} in New York, dem 
Hospital T. de Alvear (DESoLpatr und Mitarbeiter) in Buenos Aires, den 
Hépitavx Henri-Rouselle und Lariboisiére (LicuTwitz und Mitarbeiter) 
in Paris und den Universitatskliniken in London, Manchester und Edin- 
burgh {Report to the Medical Research Council), muBten sich deshalb 
auf Studien an im Héchstfall 100 Patienten beschranken. 


1 Mit Franz VotuarD, dem die Schwierigkeiten der Diatbehandiung wohl- 
bekannt waren, hatte ich dariiber folgenden Briefwechsel: 

Frankfurt, 9. 1.50; ,,... Ich bin tief beeindruckt von Ihrer Arbeit Treatment 
of heart and kidney disease and of hypertensive and arteriosclerotic vascular disease 
with rice diet in den Annals of Internal Medicine, und ich ware fiir einen Sonder- 
abdruck sehr dankbar. Ich habe seit ca. 30 Jahren die streng salzfreie Kost mit bis- 
weilen sehr gutem Erfolg durchgefiihrt, aber die Erfolge von [Ihrer Reisdiat schei- 
nen mir noch grdBer zu sein. Aber was mich wundert ist, da® Ihre Patienten Wochen 
und Monate lang diese eintoénige Diat zu sich nehmen und nicht revoltieren. Haben 
Sie vielleicht auch diese Diat bei Diabetes mit Hochdruck und nephrotischem Syn- 
drom (KIMMELSTIEL und WiLson) versucht ? Ihre Methode imponiert mir sehr, noch 
mehr aber die Foigsamkeit Ihrer Patienten . . ." 

Durham, 18. 2. 50: ,,... Die Patienten zum strengen Befolgen der Reisdiat zu 
veranlassen, ist nicht immer leicht. Die meisten sind wihrend der ersten drei oder 
vier Monate hier in Durham unter tiglicher Kontrolle. Dag wird nach der Ent- 
lassung in gewissem AusmaS fortgesetzt durch periodische Urinuntersuchungen auf 
Natrium, Chior ete. Die Patienten, die die schwersten Herz-und Augenhintergrunds- 
erscheinungen gehabt haben, folgen der Di&t am besten. Bei Diabetikern ergah sich, 
@aB sie nicht nur diese Diat gut vertragen, sondern da8 die Insulinmenge herab- 
gesetzt werden muBte. Eine Bemerkung dariber ist auf S. 56: der Arbeit 1948. . .“* 

Frankfurt, 28, 2, 50: ,,... Die Erfolge der Reisdiat sind ja tberzeugend und 
insofern wohl besser als die meiner strengen kochsalzfreien Kost, insofern als es bei 
dieser gemischten Kost sehr viel sehwerer ist, Fehler zu vermeiden und zu erreichen, 
daB die 24stiindige Chloridausscheidung unter 1g sinkt, Haben Sie denn beim 
esgentiellen und malignen Hochdruck ohne Diabetes auch Furcht vor dem Choleste- 
rin, weshalb Sie saizfreie Butter vermeiden, und warum verbieten Sie salzfreien 
Toast ? Haben Sie auch einmal bei Patienten, die Ubetkeit und Erbrechen bekom- 
men haben, Zustinde von Hypochlorimie bei der Reisdiit beobachtet ? Die gréBte 
Schwierigkeit finde ich darin, daB die Patienten die einténige Kost nicht weiter 
essen wollen oder kénnen, weil sie ihnen widersteht .. .“‘ 
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Der Gehalt an Kochsalz, Fett, Cholesterin und Eiwei8 ist in der Reis- 
didt weit geringer als in jeder anderen Didt zur Behandlung der Hyper- 
tonie, Arteriosklerose, Herz-, Nieren- und vasculéren Netzhautkrank- 
heiten. Sie besteht ausschlieBlich aus Reis, Zucker, Friichten und Frucht- 
sdften und enthalt in 2400 Calorien 25 g HiweiB, weniger als 5g Fett, 
kein Cholesterin, 70—120 mg Natrium und 140—240 mg Chlorid (Abb. 1). 
Die Calorienmenge, die ein Patient jeweils erhalt, richtet sich danach, 


2400 Col. 2400 Cal. 


100 9 
Eiweiss 


5659 
Kohlehydrate 


3009 


Kohlehydrate 


O29 Gi 
015g No 
Abb. 1. Zusammensetzung der Reisdiat, verglichen mit normaler Dia&t. 


ob Gewichtszunahme oder -abnahme erwiinscht ist. Natrium-, Chlorid- 
und Fettzufuhr kann noch verringert werden, wenn Friichte und Frucht- 
sifte fortgelassen und nur weiBer Reis, Tee und Zucker gegeben werden. 
In 2400 Calorien einer solchen ,,Minimal‘‘-Diat sind nur noch 20 mg Na- 
trium, 70 mg Chlorid und 0,9 g Fett. In einer Anzahl von Fallen haben 
wir zusitzlich Kationenaustauschpraparate angewandt, um das Natrium 
aus dem Magendarmkanal zu entfernen, Jedoch enthalt diese Arbeit 
weder die Resultate der ,,Minimal's-Diadt, noch die der Kombination mit 
Kationenaustauschharz. Wir beschreiben hier lediglich die Wirkung der 
gewohnlichen Reisdidt — ohne alle Medikamente auBer den Vitaminen A, 
B, C, D. 

Die Reisdiadt ist einténig, aber sie hat den praktischen Vorteil der 
Einfachheit. Keine umstandlichen Anweisungen sind notwendig und sie 
ist leicht zuzubereiten. Die Chioridausscheidung im Urin betragt nach 


Wirkung der Reisdiat bei experimenteller Hypertonie. 331 


1—2 Monaten Diat 20—100 mg, die Natriumausscheidung 3—20 mg in 
1000 cm3 Urin. Zahlen, die héher sind, ausgenommen bei Patienten, die 
Odeme verlieren oder die chronische oder akute ,,Salzverlierer’ sind, 
zeigen, daB — wissentlich oder unwissentlich — Fehler in der Didt be- 
gangen worden, sind, 

Kochsalzeinschrinkung. 

Die Hauptgefahr einer so radikalen Kochsalzeinschrankung ist die 
Méglichkeit einer Hypochlorimie oder Hyponatrimie (méglicherweise 
mit Erhdhung des Rest- 
stickstoffs), haufig kom- Tabelle1. Hinfluf der Nierenfunktionsschadigung auf 


die Haufigkeit von Elekirolytstérungen im Serum 


bini it H kal- 
cocaine ctia | cilia (80 Reisdiat-Patienten mit schwerem Nierenschaden). 


amie und Alkalose. 


PSP 


95% unserer Pa- Rest-N | 9 sus. 
7 i ] j- Serum- me in scheidung 
tienten, die keine Zei Elektrolytatérung 100 em! | “in 2 Std 


chen einer vorgeschrit- 
tenen Nierenschadigung 


zeigten, konnten die Keine, nach 3 Monaten 
extreme Kochsalzein- Diat 


schrankung gut ver- Nach 3Monaten. . . 52 28 
tragen. Die normale, Nach 2Monaten. . . 77 21 
ungestorte Regulations- Nach 1Monat. . . 121) 14 
funktion der Niere be- yy, 1, Monat... 72 14 


wirkt eine maximale Yo, Beginn der Diat- 
Kinsparung der Elektro- behandlung . . 
lyte; das Serumchlorid 

sinkt etwas ab, das Bicarbonat steigt entsprechend an, Natrium, Kalium 
und Gesamtionen bleiben praktisch unverandert. Jedoch bei 5% der 
Patienten kam es zu Stérungen der Elektrolytkonzentrationen, obgleich 
eine ernstere Nierenschadigung nicht nachweisbar war (PESCHEL 1952), 
Bej Patienten mit schlechter Nierenfunktion erhéhte sich dieser Prozent- 
satz auf 55% (PESCHEL 1953). In jedem Falle ist deshalb die standige 
klinische und chemische Kontrolle bei der Reisdiat unerliBlich. Tabelle 1 
zeigt, wie weit die Hohe des Reststickstoffs und das Ergebnisder Nieren- 
funktionspriifungen eine Voraussage zulassen, ob der Patient die Reis- 
diat in ihrer strikten Form ohne Na- oder Cl-Zusatze vertragen kann. 


117 | 2 


Cholesterin. und Fetteinschrainkung. 

Die Erzeugung von Arteriosklerose durch Cholesterinfiitterung bei 
Kaninchen ist seit den Versuchen von ANITscHKOW bekannt. Die Be- 
deutung der Cholestermimie beim Menschen in Fallen von Arterioskle- 
rose, Coronarinsuffizienz, Diabetes und exsudativer Netzhauterkrankung 
ist auch bekannt. Wir haben bei 70% unserer Patienten mit Hochdruck- 
krankheit eine Hypercholesterinémie gefunden, 
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Tahelle 2. Wirkung der Reisdiadt auf den Cholesteringehalt im Serum bet 800 Pa- 
lienten mit Hypercholesterindmie (Durchschnittliche Dauer der Didt 124 Tage). 


Cholesterin 


Zahl oe eas 
der Patienten vor Reisdiat ; nach Reisdiat 
{Durchschuitt)' (Darchschnitt) 


Abnahme. .... 2... | 
Auf 220 oder dariiber . 32 301 245 
Auf 219 oder darunter 61 273 | 184 
Zunahme oder keine Ande- | 
FUNZ 6 6k Se hee 7 262 287 


Es ist vielfach behauptet worden, Cholesterineinschrankung in der 
Di&t habe keinen Einflu8 auf eine bestehende Hypercholesterindmie. 
Diese Behauptung ist so wahr wie diejenige, da Salzeinschrinkung 
keinen Einflu8 auf die Hypertonie habe. Die Cholesterin- und Fett- 
einschrankung, genau so wie die Salzeinschrankung, muB allerdings radi- 
kal sein, d. h. sie muB, wie in der Reisdiat, praktisch einem vélligen Ent- 
zug gleichkommen, um die beabsichtigte Wirkung hervorzubringen. Von 
800 Patienten mit Hyperchclesterinémie, die wir mit der Reisdiat be- 
handelt haben, ist der Cholesteringehalt im Serum bei 93% niedriger 
geworden (Tabelle 2}. Diese Tatsache ist bedeutsam, gleichgiiltig welche 
Mechanismen als Ursache dafir anzusehen sind. Neben der Cholesterin- 
und Fettarmut der Diit mégen, worauf H. Ritsrow hingewiesen hat, 
der Reichtum an Vitamin C und die Salzarmut, durch Beeinflussung der 
Nebennieren, eine Rolle spielen. 


Die Reisdiat bewirkt sowohl eine Abnahme des freien Cholesterins 
als der Cholesterinester im Serum. Das Verhaltnis von Lipoidphos- 
phor im Serum zum Cholesterin andert sich zugunsten des Lipoid- 
phosphors. 


EiweiBeinschrinkung. 


Die Rolie des Eiwei8es in der Entstehung und Beeinflussung der ver- 
schiedenen GefaBerkrankungen soil nicht in dieser Arbeit erértert wer- 
den. Als vor 10 Jahren die Erfahrungen an den ersten 150 Reisdiat- 
Patienten veréffentlicht wurden, war es die allgemeine Ansicht, daB die 
diatetische Behandlung von Hypertonie und Arteriosklerose wertlos sei: 
die Einschrankung von Salz, Fett, Cholesterin und Eiwei8 erschien un- 
angebracht. In bezug auf Salz, Fett und Cholesterin hat sich dieser 
Standpunkt geandert; die Wichtigkeit dieser Didtfaktoren ist jetzt all- 
gemein bekannt. Uber die Rolle des EiweiBes besteht noch keine Uber- 
einstimmung. 
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Welchen Wert auch immer die EiweiBeinschrankung haben mag: von 
allen Diditen zur Behandlung der Hypertonie und Arteriosklerose, der 
Krankheiten des Herzmuskels, der Niere und der Netzhaut hat die Reis- 
diat den geringsten Gehalt an EiweiB, in 2400 Calorien etwa 25 g. 

Auch heute begegnet man noch der Ansicht, ein Minimum von 50 g 
Eiwei pro Tag sei notwendig zur Verhiitung eines EiweiBbdefizits mit fol- 
gender Andmie, Hypoproteindmie und Odemen. Diese Ansicht beruht 
darauf, daB bei volligem Hungern die Gesamtstickstoffausscheidung in 
Stuhl und Urin etwa 8 g taglich betragt; um diesen Verlust 2u ersetzen, 
miisse man dem Koérper die entsprechende Menge EiweiB wieder zufiihren: 
8 x 6,25 = 50g, das sog. Erhaltungseiwei8. Wenn jedoch bei vélligem 
Fehlen von Eiwei8 in der Nahrung geniigend pgroBe Mengen von 
Kohlenhydraten vorhanden sind, um den Calorienbedarf zu decken, so 
sinkt die Gesamtstickstoffausscheidung von 8 g auf weniger als 4 g. 
Diese eiweiSsparende Wirkung der Kohlenhydrate ist ein wichtiger 
Faktor in der Reisdiat. 

Bei einer Eiwei8zufuhr von 125 ¢ betragt die tagliche Stickstoff- 
ausscheidung in Stuhl und Urin 20 g, im Hungerzustand 8 g, nach durch- 
schnittlich 88 Tagen Reisdiat etwa 4 g (PESCREL 1950}, Die Patienten auf 
der Reisdiat befinden sich also im Stickstoffgleichgewicht mit einer tig- 
lichen EiweiSzufuhr von 4 x 6,25 = 25g. Es entwickelt sich keine An- 
amie, sondern gewoéhnlich wird ein geringer Anstieg des Haimoglobins 
gefunden ; der EiweiBgehalt im Serum bleibt der gleiche oder steigt eben- 
falls an, und es bilden sich nicht nur keine Odeme, sondern, falls sie vor- 
handen sind, werden sie ausgeschwemmt. Wo daher eine Herabsetzung 
des Stickstof{-Stoffwechsels wiinschenswert erscheint, wie in vielen Fallen 
von akuter und chronischer Nephritis und Nephrosklerose, sollte der- 
jenigen Diét der Vorzug gegeben werden, bei welcher der Gesamtstick- 
stoffumsatz am geringsten ist. Aus den oben angefiihrten Zahlen ist er- 
sichtlich, daB der véllige Nahrungsentzug (von VoLHARD als Therapie 
der akuten Glomerulonephritis empfohlen) mit. einer Stickstoffausschei- 
dung von 8 g taglich zwar der gewGhnlichen Kost mit einer Stickstoff- 
ausscheidung von 20 g vorzuziehen ist; aber die Reisdiat mit einer Stick- 
stoffausscheidung von nur 4 g pro Tag ist wirksamer als Hungern und hat 
auBerdem den Vorteil, daB sie iitber Monate und Jahre gegeben werden 
kann (Tabelle 3). 

Tabelle 4 zeigt den Einflu8 der Reisdiaét auf den Reststickstoff und 
Harnstoff im Blut yon 950 nichturamischen Patienten mit Hochdruck- 
krankheit. Bei gewéhnlicher Kost ist der Reststickstoff im Blut durch- 
schnittlich 17%, der Harnstoff 62% hdéher als bei der Reisdiat. 

Selbst bei Patienten mit gesunden Nieren und normalem Blutharn- 
stoff und Reststickstoff ist es ratsam die EiweiSzufuhr zu verringern, 


23* 


381 
WIRKUNG DER REISDIAT 


382 


KEMPNER 


334 WaLTER KEMPNER: 


Tabelle 3. Unierschiede zwischen Hunger und Reisdidt. 
Blut. und Urinbefunde und Stickstoffbilanz. 


Hunger Reisdiat 
T 
Hamoglobin. . . 2... 2... eee eee ' vermindert !  unverandert 
Serum Calcium... . 2... 2. vermindert © unvyerandert 
Plasma Proteine, Albumin/Globulin. . . . vermindert ‘| unverandert oder 
erhoht 
Blutharnstoff und Rest-Stickstoff.. . . . erhoht . -vermindert 
Blutzucker . 2... 2... ee eee vermindert , unverandert 
Kohlenhydrattoleranz . 2... 2. 7s. vermindert : erhdht 
Alkalireserve des Plasmas ........ ' vermindert ; erhoht 
Blut- und Gewebsfliissigkeitsvolumen . . . | unverandert | vermindert 
Stickstoffbilanz . 2... 2... negatiy jim Gleichgewicht 
Kreatin, Ammoniak, organische Saéuren im ! 
Unime ics a eb a Se ee be Gee vermehrt | vermindert 


wenn das Salz in der Diét maximal eingeschrankt wird, da ein Absinken 
von Natrium- oder Chlorionen im Serum (wie man von starken SchweiB- 
ausbriichen, Diarrhéen oder 


Tabelle 4. Binflug der Reisdidt auf Blutharn- der Apprisonschen Krankheit 
stoff und Rest-N von 950 nichturdmischen jae aft : Azotami 
Patienten (Rest-N unter 46 mg/100 cm?) ete). eae ee ee Bs 


(Durchschnitte). aur Folge hat. : 
SSS ee Niemand zweifelt daran, 
ponerse | 10Tagen daB bei  fortgeschrittener 
|Reisdiat!  (Duret. Niereninsuffizienz und Uramie 


| lauf Reisdiat die _EjweiBzufuhr auf ein Mini- 
! mum zu besehranken ist. Je- 


Reststickstoff ‘ j . 
(ing/100 em? Blut) | 34 | 29 doch wird dies meist solange 
Harnstoff-N | verschoben, bis die Funktions- 
(mg/100 cm? Blut} | 14,1 8,7 priifungen ein weitgehendes 


Versagen der Niere anzeigen 
und der Reststickstoff auf tiber 100 mg gestiegen ist. Mir scheint es 
zweckmaBiger, bei progressiven Erkrankungen wie chronischer Nephritis 
oder vaseularer Schrumpfniere, mit allen verfixgbaren therapeutischen 
MaBnahmen an dem Tage zu beginnen, an dem die Diagnose gestellt 
ist und nicht damit auf die Alarmsignale des endgiiltigen Nieren- 
zusammenbruchs zu warten. 


Indikationen. 

Die Reisdiat ist indiziert bei akuter und chronischer Nephritis. Die 
Haufigkeit der Spontanheilungen bei akuter Glomerulonephritis macht 
die statistische Auswertung jeder Behandlungsmethode schwierig. Bei 
der chronischen Nephritis hingegen ist die erfolgreiche Wirkung der Reis- 
didt leicht nachweisbar: Senkung des Blutdrucks, Besserung des Harn- 
befundes, Verschwinden von HerzvergréBerung, EKG-Veranderungen, 
Netzhautblutungen, Exsudaten und Stauungspapille (Abb. 2, 3. 4, 5). 


Abb. t. Desemiber 18. Heesquerdurchmesser 155 cna Abs. 3, April 10. Hercquerdarchmesser 12,5 co 
(Bristidorchmesser 30,8 ona i. (irestdorchmesser 20,6 cm, 

Abb to 3. Wilrkung der Foeiedint bel chronlecher Nephritie: Aboahme dec Nerzrereriferung. ©. lL. i¢, a2 Jahre) Ak Kied ficharlach ohne 

Koeeplikationes. Lida , orbiter Bietdrick"; Preteinurie, Kelas Eeechwerden. 1du Kopischmercen: .,Heraveegriderume”, Seit 1hia miksarmne 

Dit. —= Erste Unterwechang le Dnoke Mospitel Deeemiber 1048; Mistdruck 214/f48; Heat-M $2: Phesolntonphthalelnamaacheldang ia 2 Std aa: 

Protetnurie 1,3 efLéter. Heginn der Reiedlai: 41, Iesember [pee ~ April 18da: Blutdireck 80/1907 Hest«N dd: Protetvorie O28 g/Liter. Hers 

weeentiiet kleiner, 
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Abb. 4, Oktober 1043. 


Abe. &. Joli 100%, 


Abb 4,a.3, SVigieung der Itebetia: bel cheonischer Mephitis: Verechwineden, ren) Staeongs- 
Papille, Netehawibintungen unl Exeedatien. H.R. (do, 2 Dahech LPI akute Nieren- 
ftimnking. Seitdem Prtelnaeie. (194T nortialer Blotdmick, Janmar 19108 Emankonhaiim- 
SUfnAliMme wegen Barker Hopiechmersen: Blutdrooke 124 ereictiech Jell 164! Sehatirone. 
Aepiemiat 148 kerse Bewnllilesigibeli: Kopéechancraen, Ubelieit, Erbrechesn ged erocste 
StheLhrenaen., — Erbe Unkerecfong in Droke oaplial 1, Oktober 19685 Bbetiriok 240/18: 
ReateN Lid: Phenolukfonphthaleineischelidimge bn 2 etd 10, Beblermeliilen Staging 
Papilio, couelvs Netchantblatnigen Gad Kaewiete, eeginn der Peeled iki Oktober 1948 
Bald damach Aufhiven von Hopischimersen, Ubeliclt end Erbrechen, Nach 3°), Monaten 
gerite [hibicilagen, — Jill i909: Aletdrick 190/114; Port-N 84: Ftatiemppapille, 
Bintiungen and Essudate terscherniden, 
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Die Reiscdisit ist ebenfalle indiziert bei Nephrosen. Bei den mecisten 
Patienten verschwanden Ascites, (deme, Albominurie und Hyperchole- 
steninamie und tretz der stark beschrinkten EiweiBzufubr in der Dnt, 
atieg das Serumeiweil wieder zu normalen Werten an (Abb, 6, 7), 


ta Proleiniche (efit cme") 
42 Serumetlrei ieee") 

0,4 Albumin (e700 een") 
at Globulin fe/lid om") 


S10 Ferimchalawterin. (agi iieh cms a43 
AbB. G.0 T. 2Hesinfiussung der Nephrose durch Relaiiit, A. M. (9, @ bow. 8 Jahre). 


Die Retediit iat indiziert ber Kreisloufdekompensation, gleichpialtig 
ob die Herzineuffiziens durch Klappenfehler oder durch Arterineklerose, 
Hochdruckkrankheit, Nicrenerkrankungen, Gelenkrheumatiamas, Lapus 
erythemat«vlesa hervorgerofen ist. Abb. 8, 9 zeigt das Verschwinden 
der Herevergriferung bei einem Patienten mit Acrteninauffiziens une 
“Shenae, 

Patienten mit Angina pectoris mit oder chne Myokardinfarkt sollten 
mit der Reisdiit behandelt werden, Hier filllt cer Therapie cine doppelte 


Abb, 3, Auemoet 048, Oferequerdeschmeserr 17,3 om ABS. G. Mile 1046. Hoersquerniurchmesscr [4,4 cm 
(Heaetdurchmessser 312 cma}. (rostiberchanessgr 30,0 oan) 

Abb. a. 8. Wirtkeng der Melediié bel Aorteninenfficiene und -stences, Aboalane der Wersrornm dering, H.W. ff, 44 Jahre. Gelenkrheumatlemus 

mis 08 Jahres: mehrare Reeklive eydecben 16. und 20. Lebenejahr. Pathent adi von Elappentebler eelt. 1724. Relne Beechwerdlen bia idad, Bejt- 

dem ab and gu .Ebersachanercen™ und Atemmol, Juli 148 heftiers nBboblicher Antall ton ,,Hereschaseracn™, [igitalla, — Erste Untersuchung 
Leber nicht vergridert, keine 


fo Doke Hosptial Ampoet 1018: Blotidroek LG: Ebers voreriBert, ayatollaches und dlestollaches Aortongertiaesh 
Odeo, Waeesermann noliv, REO: verlingerte Uberleitongeel? end letrarcnirikulirr Bicck. Eogian doer Foeiedliit 92. AngusL 1945, Digitalis 


nigesctat, Nach J Monstes [satzalagen, — Maza 1950; Patient teschwertetrel. Hers weeentiich kieiner. 


WInShaY 
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Aufgabe zu: einerseits den Vorgiingen entgepensuwirken, welche gu ciner 
Verringerung der Coronardurchblutang fiihren (vgl. den Abschnitt aber 
Cholesterin), andrerasita den Energichedarf dea Heremuskels soweit wie 


miglich herabrosetzen, 


Abb, 10, Februar 1508, Abb, 11, Obteher 11, 


46h, 10,0. 01. Wirkume der teied At bel HechdruckErekhoil. Die negative T,-Zacke bo 
EEG wird peabtiv,. LW. df, 42 Jahre). 1003 starke Keoplethmersen end Schwindal: 
Bivtdiruck 160/103; In dem fetgenden Jahren gm 190/100, 1247 @ Sonate aelearme Dt, 
iad Blutiroek f25/1Dh Kein Digttalia. Erste Unteruchong in Dake Heapital Fe 
bru WMG: Dlinhirack 250146; Aizhentibtotongen tine Eaeodate: Eersrenrierm: 
EKG 2elgt negatives T,. Beginn der Feleilst 1%. Febrose 18. Nach @ Meneten 
gerizae Suhagen, — Oktober 1941: Wotdrack 154/105; 
Jupeniinbenrnd mermal; T, potir. 


Lie Reiediat ist indiziert bei Diabetes mellitus mit Nieren- oder Ge- 
faGkomplikationen. Beicden ersten Fallen (die wir wegen schwerer Augen- 
hintergrumdsverinderungen behandelten) hatten wir einen Anstieg des 
Blutzuckers erwartet und rechneten damit, die Insulinmengen erhohen 
gu midesen. Doch seigte sich, da die Reisdiit von Diabetikern nicht nur 
gut vertrngen wird, sondern dab sogur hiiufig der Blutzucker sinkt und 
geniogere Insulinmengen benitigt werden. 
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Herzquerdurchovesser 15,3 om 4bb, 13, September 1853, Hersquerdurchmessr i?cem 
(hrimidnrchineeer S54 co}, 


Abt, 1%. Mal 183%, 
(Briistdbarchaeteser 35,9 cm. 

Abb. Dba. 13. Witkin dor Teledlit tel Hocbdruckirankbelt. Abnakme der Hersgride. M. H. if, 34 Jahre) Ded Blutdriek | Soo, 

kolik; Dntdireck 1d0/100, toh | Reroschmercen', kichios Altemast, Kepfiachmeermen, Netizhnuthinienges, War angeblich wet Relsdit Obteber bia 

Erste Unteruchiog ls Die Hopital 14. Mail 1o55- 


LOLE Silianitii- 


Fergie der Iteledift 10, Mal 1952 
Hera weeentlich iceiner. 


Dewember 10. Dumach .Wohibefindes", Setdom mebr oder minder aalearme Dit. - 
Aletdrick HM: Metehantbiobingen und Exseodate: Heereneriierang: im ERG Segatives T,- 
September 125]; Dlotdrack IE: Netzhauthliltcngen tod Eeaudate verechewonden; postiiees T,. 


WNdhay 
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Wir halen 46 Thabetiker durchachnittlich 14 Monate mit der Reiedi&t 
behandelt, Eel 17 Patienten dncderte sich der Ehuteucker um oechr als 
30 mg; bei 3 nahm er zu, bei J4 ab, Bei 19 von den 44 Patienten malte 


wid! 520) 
| ZULAGEN | 


4 4 ri ti xi 20 3) of oa 27 
Mat JIN JL! oT hoy | JAN 
isi ria2 

Abb, li. Wirkung der Heist bed maligner Howhdruckkrankheit. Senkung dea Bluts 
dricks, 1997 ,lelchte Blutdrockerhiteng", 145—18d% Biletdrick um 1016); ieelze Ie 
ehewerden., Le Wotdrock 173/107 be 200/115; chr pereie, Belt L080 SebatGrungen: 
gelt April 1941 kinnen nur noch Konteren erkannt werden, — TE ten 
Duke Hospital Mal 1830: Blutdrock P10; Staunngepapiile, Netzhenthotingen und 
Exaudate, Bogian der Feieliit 17, Mal 141. Neck & Monaten Hletdruck sormal. Asgen- 


hintergrun] belnahe mormal. Blotdrock steigt nach Dii§sulagen eiwee an: Netehaut- 
éerimakong Bella Willig. — Oktober 1842: alle SZeichen yor malignem Hechdreck 
were hwunden, 


die Insulinmenge verindert werden: 4 brauchten mehr, 15 weniger 
Insulin. 

Die Reieliit ist indiziert bei Arteriosklerose und bei Hochdruck- 
krankbeit. Eine grofe Anzahl von Patienten mit , benignem” Hoch- 
drock — mit und ohne kritisshe Komplikationen — konnte durch ¢lie 
Dikit entachieden gebessert werden (Abb. 10, 11, 12, 13). Das gleiche gilt 
fiir Patienten mit, malignem" Hochdrack mit schweren Schitdigungen des 
Herzens, der Nieren und des Augenhintergrundes, (Abb, 4, 15, 16, 17, 18). 


384 
WIEKUNG DER RERIMAT 


300 


KEMPNER: 


a2 Waren Kewreke: 


Abb. 15. Aggnaet 1 


Abb, 10, Deeember 1952, 


Ab TS. 1 Wire dee Feit bel maligner Hoctdirickkrinkhel|t, Verscbwinden 
ron Placungpapiiie, Netskwethlutumeen end Emeudaten, 1, 1. (i, 0) Jahre} Bel dieser 
Patientin war die Shacimpepill: so becheredilg, dad der Opbthalmolage rea Poke 
Heepital, Dr, Banks Anderess, einen Ermftemor far enbrecheinlich belt. Alger 10 Monate 
cach Iteging der Releliit die Paiiemiin wieler untersuchte. ethreb er ia ecloem Berkehe: 
a Whe beh a otinen AGteeichniingen erecke, war ich, ala ich die Petientin gueret eh, dev 
Sivinmng, dad dic Steaongpaplile ou nuagedehot eel, om alieln durch Hypertende or. 
let werden go kinnan. Ich hatte Gererkt. Bel der heatigen Vaterasuckong sind keine 
Afeiches Fo Stanneepapiiie, Netzheolbietunges und Exeedaten mehr vorhanden,” 
Ide ISutdrockwerte der Pathentin ware: Aweust 1832 ({iboging der Retell) 246/133, 
December 1042 Deis, Juni w9aa 17007, 
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Wirkung der Reisditt bei experimenteller Hypertonbe, at 


In einer Grappe von 260 Patienten, die 90 Tage oder Anger (durch- 
eohnitilich 146 Tage) auf der Reiediét waren, kam es bei T08 Poationten 


4b. LT. Agpoat 1948, 


Ahh, 18, Janiar 1051. 


Abb, LT. a9, Wirkieg der Aelediit bel maligner Hotkdrickkeinkbeli: Verecheinden 
fdr Macuin-Eaendate, 1, T. (9, % dabre), Erete Unterniohung in Duke Heoopital 
Aumest 13! Stattingepapllie, Netehauthiotneren anil Kenniate, Blotdirick® Peat. Xaoh 
d Monaten Teeiedint TWhutdrerk 165/79. Anugenbintengrendercrindeninges: vernchwenden 
Une nicht wieder aafgetreten, obgielch Patieatin dle Ds por nook 1 Mosat Linger be- 
folgte, Janine 1051, 2 Jabre nachidem die Dbt aafgepeben war: ntdruck |e: 
Angenhintengrand normal, 


Ane Watten REMrses: 


(24%) vu einem weeentlichen Absinken dea Blutdrucks: von durch- 
echnittlioh 195/114 mm Hg auf durchsechnittlich 145/81, Bei 29) Patien- 
ten (33,8%) sank der Blutdruck zur Norm: von 180/106 anf 127/81 
(Durchschnitte), Je linger die Patienten die Reisliat befolgten, desta 
hither war der Procenteats an postiven Resultaten, 

Tn einer Gruppe von 420 Hoechdrockkranken liegen Vergleichsclekteo- 
kardiogramme nach mindestens einem Monat Behandlungelaner vor, 
Bei 120 dicecr Patienten war bei Beginn der Reisdidt die T,-Zacke negativ 
johne Digitalis oder Anzeichen von Infarkt}), Sie blieb negativ bei 48 
(nach Mmher Behandlungedauer von durchachnittlich 7 Monnten); hei 52 
wurde aie positiv (nach darchachnittlich 10 Monaten), Bei keinem cher 
#0) Patienten dieser Gruppe, deren T,-Zacke bei Beginn der Behandlung 
pesitiv gewesen war, wurde sie (im Laue yon durchechnittlich 11 Mo. 
naten Heisciit) negativ, 

Tn ciner Gruppe von 500 Patienten mit Hochdruckkrankheit, dic 
mitcdestens | Monat, durchachnittlich & Monate, auf der Reieliad waren, 
kam et bei 20 Pationten (4%) zu einer Vergriferung dea Hersena mit 
einer Zunshme des Querdurchmessers von 2%. Bei 460 Patienten (M%) 
wurde das Herz kleiner; die durchsechnittliche Abnohme thes Querdurch- 
messers betrog 118% (6% ber 21S, 14% bei 207, 25% ber 55 Patienten}, 

Vou 388 unserer Patienten mit vargeschrittener vascularer Netzhaut- 
erkrankung (Stanungepapille, Blutungen, Exeudaten, oft in Kombinatihon) 
liegen Angenhintergrumdephotographien bei Eeginn und nach mindestens 
einem Monat Reiscdiit yor, 44 dieser Patienten hotten chronische Nephri- 
tis, 344 Hochdruckkrankheit, 125 wiesen Stauungepapill auf. Bei 4 
zeigte sich keine Anderung; bei 2 verschwand die Stanungepapille teil. 
weit, hei 118 vollatindig. 206 der 398 Patienten hatten Augenhinter. 
grunmdsblutungen. Eei T nahmen die Blutumgen zu; bei 12 zeigte sich 
keine Veranderung ; bei 46 verschwanden die Elotangen teilweier, bei 231 
vollatiincdig. $28 hatten Exeudete, Diese nabmen bei > Patienten su; 
hei 13 zeigte sich keine Veriinderung; bei 79 verschwanden die Exsudate 
tellweie, bei 25) volletindig. 
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Effect of Diet on Experimental Hypertension 
and on the Development of Polyarteritis 
Nodosa in Rats 


By WattER Kempner, M.D., Ernst Pescuet, M.D., anp BERNARD 
BuLack-SCHAFFER, M.D. 


Rats with experimental renal hypertension were fed various diets differing in sodium and protein 
content. Marked prolongation of !ife was achieved by rice diet. Polyarteritis nodosa developed, 
as a result of the experimental procedures, in 23.5 per cent of the animals. Its incidence was closely 
correlated to sodium ingestion: 4 per cent in rats on low sodium intake, 36 per cent in rats on normal 
or slightly higher sodium intake. Protein intake showed no effect on incidence of polyarteritis but 
distinct effect on survival time. Except for one rat where a sarcoma destroyed almost all kidney 
tissue, no animal on rice diet developed polyarteritis nodosa. 


HE present investigation grew out of a 

f study of the influence of diet on hyper- 

tension and vascular disease. It had 
been established in man that a strictly en- 
forced rice diet tends to restore normal tension 
and to cause regression of visible vascular le- 
sions in the retinal. In order to obtain quanti- 
tative data on the effects of various dietary 
components, experimental hypertension was 
produced in rats. 

It was noted in the course of the experiments, 
an observation frequently made by other in- 
vestigators, that severe hypertension in rats 
was often accompanied by polyarteritis no- 
dosa. This has been considered analogous ta 
the arteriolonecrosis of malignant hypertension 
in man?, 


METHODS 


Female rats of Osborne-Mendel strain were 
operated on when they attained a body weight of 
75 grams; fascia and adrenal gland were stripped 
from one kidney but not removed, and the kidney 
enclosed in a latex capsule slightly greater in 
capacity than the kidney. The mouth of the capsule 
was drawn about the renal hilus by a thread, care 
being taken to avoid constricting the renal vessels or 
the ureter. One week later, the contralateral kidney 
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was removed after stripping but retaining the fascia 
with the adrenal gland; the ureter and the blood 
vessels were ligated, The animals by this time were 
40 to 50 days old. 

Systolic blood pressure was measured in the 
unanesthetized animal once or twice a week by an 
apparatus similar to the Chittum, Hill and Grimson* 
modification of the Skeggs and Leonards‘ apparatus. 
The values listed in Table 2 are based on averages 
of the last four blood pressure figures before the 
death of the animal (excessively high or low values 
occurring only within the last two days before death 
were not included). Each figure represents the 
average of five successive measurements, which 
usually did not differ by more than 5 mm. Hg. 

The rats were maintained, until one week after 
unilateral nephrectomy, on dog chow and tap 
water. By this time hypertension was established, 
and the animals could be separated into groups with 
comparable ranges of blood pressure. 

Five diets represented decreasing sodium intake 
in the order given: dog chow, bread, meat, peas, and 
rice (table 1). These comprised the major groups. 
All five groups were divided into four sub-groups, 
receiving a) no salt addition; b) potassium chloride 
{50 mg. daily}; ¢) sodium chloride (100 mg. daily); 
and d) sodium chloride + potassium chloride 
(100 and 50 mg., respectively, daily). The salt 
solutions were given in special 5 cc. containers 
which had to be emptied before tap water was per- 
mitted ad libitum. All diets were supplemented with 
vitamins: per day and per rat thiamine 40 ¥; ribo- 
flavin 100 y; niacin 500 y; pyridoxin 40 y; calcium 
pantothenate 150 7; choline 7 mg.; ascorbic acid 
2.5 mg.; 8-carotene 200 y; vitamin ID 5 USP units; 
a-tocopherol 500 y. Control, unoperated rats kept 
on the same dicts and salt solutions showed that the 
vitamin supplements were adequate to insure 
normal growth and health. 


Circulation Research, Volume III, January 1955 


400 


rr er pp 


KEMPNER, PESCHEL, AND BLACK-SCHAFFER 


74 DIET AND EXPERIMENTAL HYPERTENSION 


TABLE 1.—Sodium and Protein Consumption in 
Five Diet Groups of Rats with Experimental Hyperten- 
sion (Average daily intake) 


eo ae 
1. Dog chow ar | 80 | 5.2 
2. Bread...... 00.0200... 67 1.6 
3. Meat cadagaiinee, TAEA 7.9 
4. Peas.....0.000... 00. | Ge 24 
5. Riee......... 00.0000. 0.8 0.7 


TaBLE 2.—Blood Pressure and Survival Time of 
Hypertensive Rais on Vartous Diels without and 
with Addition of Sodium Chloride 


Averages With Standard Deviations 


Diet Without Addittonal | With Additional 
ie NaCl | vaCl 


(a) Systolic Blood Pressure 


(mm. Hg.} 
1. Dog chow .....! 216 + 35 (8) | 226 + 24 (5) 
2. Bread.... 220 + 28 {9) | 194 4 32 (9) 
3. Meat... ...... 1197 + 29 (15)' 189 4 21 (17) 
4, Peas.. ... ... 199 + 24 (13)! 204 + 33 (10} 
5. Rice.. .... ... 17O + 52 (24) 194 + 29 (22) 
{b) Survival Time 
(Days After Nephrectomy) 
1. Dog chow....... 40 4 25 (8) 37 + 18 (5) 
2. Bread........ . 36+ 13 (9) 35 + 27 (9) 
3. Meat. 45 = 31 (15), 27 + 20 (17) 
4. Peas........... .110 + 98 (13) 39 + 27 (10) 
5. Rice......... + 43 (22) 


., 218 + 153 (243] 71 


RESULTS 


Hypertension developed in all animals with 
kidney encapsulation and contralateral ne- 
phrectomy. The systolic blood pressures of the 
unoperated rats varied between 90 and 120 
mm. Hg. and were independent of food and 
salt intake. Among the operated rats, pressure 
rose in 4 to 7 days after nephrectomy to 160 
to 200 mm. Hg. The hypertension was asso- 
ciated with rather severe renal damage. Some 
animals showed not only infarction of large 
areas of the kidney but suppurative perine- 
phritis as well. At best, when infarction was ab- 
sent, there was always a marked thickening 
of the renal capsule, which was associated with 


atrophy of subjacent nephrons, particularly 
at the poles. All these changes were the result 
of chronic perinephritis due to the presence 
of the latex capsule. The degree of impairment 
of renal function is not known. However, blood 
urea nitrogen determinations carried out on a 
number of rats indicate that, in the last weeks 
before death, renal insufficiency with rising 
urea concentrations was a frequent occur- 
rence. Urea nitrogen values were most ele- 
vated in hypertensive rats on high-protein 
diets, and were only rarely increased in hyper- 
tensive rats on rice. 

No difference was found between the sub- 
groups to which potassium chloride alone was 
administered and those receiving no salt sup- 
plement; nor between the subgroups receiving 
potassium chloride and sodium chloride and 
those receiving sodium chloride alone. There- 
fore, subgroups a and b, and c and d, respec- 
tively, were combined, thus reducing the sub- 
groups to two, one without and one with NaCl 
supplementation. 

Table 2 (a) shows the blood pressures (aver- 
ages) of the rats on the various diets without 
and with additional sodium chloride. Only 
the animals without sodium chloride addition 
in group 5 (rice) have a blood pressure average 
which differs significantly from that of the 
other groups. The average, 170 mm. Hg., in- 
cludes the blood pressures of 10 rats which 
were the only ones in the entire series showing a 
return to normotensive levels. Fig. 1 illustrates 
the distribution of the individual blood pres- 
sures in the various diet groups. Statistical 
analysis showed that the differences of the 
averages are without significance (p > 0.05) 
for all groups except for group 5 without 


_ sodium chloride (p between 0.05 and 0.02) 


and for group 3 with sodium chloride (p < 
0.01). The slightly lower blood pressure aver- 
age for this latter group is most likely due to 
the very short survival time. 

Table 2 (b) shows the survival times (aver- 
ages) of the rats on the various diets. Even 
those animals in the rice group without addi- 
tional salt which remained hypertensive, 
lived longer than those in the other groups; 
this is evident from the survival average of 
218 days which, on statistical analysis, is 
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highly significant (p < 0.01). In addition to 
this group, rate on peas without additional 
salt showed a survival time average which 
differs significantly from that on normal rat 
food (dog chew), p being between 0.05 ane O02, 
The differences between the other averages 
ar: without statistical significanee (p > O05), 

The animals fed rice without «additional 
eidium chloride lived approximately six times 
as long as the animals on the two uneupple- 
mented dicts with high original Nall emtent. 
The addition of sodium chloride to these diets 
(dog chow and bread} did not alter blood pres- 
sure and survival time. The influence of the 
addition of salt to the diets originally low in 
salt, ie. meat, peas, and rice, on the survival 
time was not statistically significant in the 


ment group (p grenter than 0.05); it was sig- 
nificant in the peas group (p between 0.05 and 
0.02), and highky significant in the rice group 
(p lest than 0.01). Rats on meat, even without 
additional salt, had a short survival time, 
compirable to that of rats on diets high in 
aallt. 

CW the 132 rate which were examined micro- 
ecopicalivy, 31 (23.5 per cent) showed the 
typical panartentia of polyarteritis nodes, 
The lesions were recognized groeely in the 
Mesenbery of some of the animals (Figure 2) 
and were histologically wlentical with those 
repeatedly described in the literature. Mor- 
phologice details and pathogenesis are lis 
cussed in a preceding paper®, The frequency of 
invelvement of various arteries was as follows: 
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Taste: 3.—Jncidence of Polparterttia Nodows in 
Aypertensie: Kata, in Kelation to Defet Growpa 


Wiihout Ad- | th ae 
Sisko Hea) i atti 
Dist “Wats | Rate 
satate,| Mae hate, | Bat 


ALAA 


ee eee ee ee 


Original salt content bight 


Ll. Deog Chow......... Ll] fF a 2 

2. Bread..............- 6 | @ fi 3 
Original anit content low: 

3. Maas... 1h o 1a 1 

4. Peas..... =a 2 | ih | 

5. Riew,,.... es) 3 1 ié | & 


mesenteric, 7; coronary, 13; peripheral faxil- 
lary or femoral), 9; pancreatic, fi; renal, 2 
lung, 2; root of aorta, 1; hepatic, 1; adrenal, 1; 
mesovarium, 1. 

Table 3 shows the distribution of the cases 
of polyarteritis among the diet groups. Food 
groupe 1 and 2 contain about one per cent of 
sodium ebloride; this represents the weual salt 
intake of rate. Group | diet ia alav high in pro- 
tein, The sodium chloride supplement in- 
ereiaed the daily sedium chloride consump- 
tion in both growps by 3) to 70%; the addi. 
tional NwCl intake did not seem bo have any 
effect on the incidence of polyarteritia, but the 
number of animals is too emall to be of statis 
tical significance. Among the 31 animals on 
these two diets, either with or without sodium 
chloride addition, 15 (48 per cent) showed 
polyarteritis nodosa. OF the 52 animals on the 
naturally low NaCl diets, groups 3, 4 and 5, 
only 2 (4 per cent) developed polyarteritis 
nodosa. In comtrast, 14 of 40 rats (29 per cent) 
on the same diets with additional NaCl de- 
veloped the lesion. 

In the two single animals on low-salt diet 
(Table 4, groups 4 and 4), in which polyar- 
teritis nedosn eccurned, it apparently began 
very mach later than in the mata on a high salt 
intake; their survival time was 364 and 344 
days, respectively, after nephrectomy. 

‘The one animal on a rice and tap water diet 
who died with polyarteritia nodosa 344 days 
after nephrectomy developed a surcoma, pre- 
sumably arising from the latex-encloasd, thick- 
ened fibrous capsule of the remaining kidney. 


Almost all of the kidney was replaced by the 


sircome, and the rat was practically arenal. 
The kidneys of all other members of groupe 4 
and 3 showed the chonges already described 
and attributed to the manipulations and the 
lates capeule, 


Discnsston 


The etiology of polyarteritis oolosa is still 
uncertain in spite of intensified interest during 
the past 15 veors which has bed te the reporting 
of numerous instances of the lesion in man and 
its discovery and/or production in several 
genera of animals, Since the lesion was firet 
described by von Rokitunsky in 1852" and bby 
Kustmaul and Maier in 1866", etiologic im- 
portance has been attributed to various factors, 
Several reviews dealing with this subject have 
appeared recently?" %, 

As is well known, polyarteritis modoan, in 
older rats, isa spontaneously occurring diseas. 
Thus, Wilens and Sproul” found it in $8.7 per 
cent of 487 animals. In no instance was the 
rat younger than 500 days. The authors state 
that 32 of their 47 polyarteritis animuls 
showed renal lesions. 

The rats of the present experiment, at the 
time of death, varied in age from 57 to 737, 
averaging 131 days. Only 3 animals among 
those which developed polyarteritis were older 
than 200 days, the age of the oldest being 414 
days and the average age of the affected ami- 
mals being 111 days. This age spenks against 
any significant incidence of spontaneously 
eccurring renal lesions or of spontaneously 
occurring polyarteritis nodosa as reported by 
Wilens and Sproul, Furthermore, the overall 
incidence of 23.5 per cent polyarteritis nodes 
in the animals of this report is significantly 
higher than the 9.7 per cent of Wilens and 
Sproul in old rats. Both facts indionte that the 
lesions found in the present series ane a resale 
of the experimental procedures. 

Various factors may have been responsible 
for the development of polyarteritia nodosa in 
our rate: infection, high salt intake, hyperten- 
sien, and renal dysfunction. Infection may have 
beon present in many of the animals since no 
attempt at complete asepeis was made during 
the operations. Table 3 shows that sodium 
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chloride intake was a decisive factor in the de- 
velopment of polyarteritis in the present series, 
To our knowledge, no observations have been 
reported on the occurrence of polyarteritis 
in animals on a restricted sodium intake; in 
all instances mentioned, the salt intake was at 
least. normal. In a recent study on vascular 
lesions in alloxan-poisoned rats, Chute, Orr, 
O’Brien and Jones frequently found poly- 
arteritic lesions when the diet contained 5 to 
10 per cent sodium chloride. This represents a 
daily intake of approximately 750 to 1500 
mg. of sodium chloride. The lesions developed 
more slowly and were less severe on the 5 per 
cent sodium chloride intake. In our series, the 
daily sodium chloride consumption considered a 
high salt intake was between 100 and 300 mg.; 
no distinct difference was noted within this 
range in the incidence and the period of time 
required for the development or the severity 
of the lesions. Hypertension was present in 
all of our animals. Its severity was not neces- 
sarily correlated with the development of 
polyarteritis nodosa. As was previously stated 
the blood urea determinations in a number of 
rats showed the existence of uremia in many of 
them. At death, severe injury of the kidney 
was histologically present in every case. 

In their interesting work, Chute, Orr, 
O’Brien and Jones" make the following State- 
ment: ‘‘The vascular lesions (periarteritis 
nodosa and fibrinoid degeneration) are pro- 
duced by the action of sodium chloride in 
those cases in which the kidneys had been 
damaged by alloxan.” The rats with the high- 
est incidence of vascular lesions and the high- 
est. blood pressure average (177 mm. Hg.) are 
found in their experiment 10 in which 10 per 
cent sodium chloride was given and where the 
most severe renal damage occurred. 

It would seem from this as well as from our 
work that renal damage and hypertension in 
the presence of normal or higher sodium chlo- 
ride intake are decisive factors in the patho- 
genesis of fibrinoid degeneration and poly- 
arteritis nodosa of the rat. 

Rats with renal hypertension had a short 
survival time on a diet of meat. Control rats 
tolerated this diet rather well, although they 
too had an elevated blood urea. The natural 


salt intake is low on this diet (see Table 1); 
therefore, the short survival time of the hyper- 
tensive rats on meats must be attributed to a 
factor other than sodium. 

The hypertension in our experimental ani- 
mals was due to renal dysfunction but was not 
necessarily associated with azotemia. From 
our data it is hardly possible to separate the 
role of hypertension from that of other mani- 
festations of renal dysfunction in the patho- 
genesis of the polyarteritis nodosa. 

A certain degree of correlation between 
hypertension and polyarteritis was present 
only in group 5 of our animals. In the other 
groups on the low salt diets (groups 3 and 4), 
the incidence of polyarteritis nodosa was much 
lower than in those on the high-salt diets even 
though the average blood pressure figures were 
comparable. Apparently, then, hypertension 
cannot be the only cause of the vascular lesion. 
It may be argued that the rat like man has no 
critical blood pressure level separating the 
benign from the malignant forms of hyperten- 
sion. 

The results of these experiments are com- 
patible with the concept of polyarteritis nodosa 
as the rat analogue of arteriolonecrosis in 
malignant hypertension and demonstrate the 
effectiveness of the rice diet in the control of 
the vascular sequelae of renal hypertension 
which cause the death of the animal. 

One animal listed in Table 3, second column, 
deserves further mention. This rat, on rice and 
tap water diet, surviving 344 days, with 
the hypertension reversed to normotension 
for many months, developed a sarcoma, pre- 
sumably arising from the latex-enclosed, thick- 
ened fibrous capsule of the remaining kidney. 
As a consequence of invasion, almost all of the 
kidney was destroyed. The long survival of 
this animal is an additional indication of the 
effectiveness of the rice diet in the treatment of 
ehronie renal disease and the prevention of 
uremia. 


SuMMaRY AND CONCLUSIONS 


Marked prolongation of life in rats with ex- 
perimental hypertension may be achieved by 
the rice diet. 


Polyarteritis nodosa develops in many 
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animals with experimental renal hypertension. 
The results of the present experiments are 
compatible with the concept of polyarteritis 
nodosa as the rat analogue of arteriolonecrosis 
in malignant hypertension in man. 

The incidence of polyarteritis nodosa in rats 
with experimental renal hypertension is closely 
correlated to sodium ingestion. Of 52 rats on a 
low sodium intake, 4 per cent had polyarteritis; 
of 80 rats on a high sodium intake (though only 
moderately high: 40 to 120 mg. daily), 36 per 
cent had polyarteritic lesions. 

Among the groups on low sodium diets with- 
out salt addition, the incidence of polyarteritis 
nodosa was negligible, no matter whether a 
diet high in protein of animal or vegetable 
origin (meat, peas), or low in protein (rice) 
was given. However, there was a great differ- 
ence with regard to survival time: on meat, the 
average was 45 days, on peas 110 days, on rice 
218 days. 

No animal on the strict rice diet showed 
polyarteritis nodosa except one which, after a 
survival time much longer than the average, 
developed a sarcoma, arising from the experi- 
mentally damaged fibrous capsule of the kid- 
ney. Only after destruction of almost all of the 
kidney did recurrence of hypertension and 
polyarteritis nodosa develop. 
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Analysis of 177 Cases of Hypertensive 
Vascular Disease with Papilledema’* 


One Hundred Twenty-six Patients Treated with Rice Diet 


BarBARA Newsorc, M.D. and WALTER KEMPNER, M.D. 
Durham, North Carolina 


HE prognosis in patients with hypertensive 

| vascular disease and papilledema has al- 

ways been grave. Until 1944! there was 

no medical treatment for this condition; since 

then a number of cases of malignant hyperten- 

sion treated successfully with the rice diet have 
been reported.?—!5 

The purpose of this paper is to describe the 
clinical course of this disease as seen in 177 
patients (treated and untreated) examined 
between October, 1942, and October, 1953, on 
our service. This series includes every patient 
with hypertensive vascular disease admitted dur- 
ing this period in whom the presence of neuro- 
retinopathy was confirmed by fundus photo- 
graphs. (Patients with chronic nephritis, i.e., 
history of albuminuria preceding hypertension, 
and polycystic kidney disease are not included.) 

An attempt was made to treat all these pa- 
tients with the rice diet. However, of these pa- 
tients eighteen never actually took the rice diet. 
Sixteen of the eighteen are known to have died; 
in one no follow-up information is available. 
Only one of these eighteen patients, E. B., who 
was treated intermittently over a five and one- 
half months’ period, is still living, nine years 
after she was first seen here. The clinical course 
in these patients was similar to that described by 
Wagener and Keith.!® In their series of 146 
patients with malignant hypertension without 
any special therapy only one survived five years 
and 79 per cent died within the first year after 
examination. 

Thirty-three patients were willing to take the 
rice diet but this treatment had to be discon- 
tinued because they were unable to retain so- 
dium or, in some cases, chloride in the serum 


when subjected to severe dietary restriction (less 
than 150 mg. sodium, less than 200 mg. chloride 
daily). 

The rice diet was given for varying lengths of 
time to 126 patients. In three of these patients 
the follow-up information is incomplete and in 
three the follow-up period is too short, since 
treatment was started within the past year 
(these three are doing well). This leaves a 
total of 120 patients with malignant hypertension 
who were treated with the rice diet and in whom 
the effect of the rice diet on malignant hyper- 
tension can be studied. Fifty-two of these 120 
patients are living. 

Most of these patients, after an initial period 
usually of two to four months on the ‘‘basic’’ 
rice diet, received a “modified” rice diet which 
included small amounts of potato, cereals, non- 
leguminous and leguminous vegetables, meat, 
et cetera, In patients who continued under 
supervision the diet was increasingly liberalized 
as improvement permitted. Other patients 
discontinued the diet at various stages of treat- 
ment, but most of them continued to follow a 
salt-poor, fat-poor diet. 

The urinary excretion of chloride, calculated 
as NaCl, on the basic rice diet, except in pa- 
tients who are losing edema or who are acute or 
chronic salt losers) should be 5 to 15 mg. per 
106 cc. urine (determined in a twenty-four-hour 
urine collection) if properly adhered to; on the 
“modified” rice diet, if correctly followed, it 
should be 15 to 25 mg. The chloride excretion in 
the urine therefore is a guide to whether or not 
the diet is being followed correctly. 

Three of the 120 patients were between twenty 
and twenty-nine years of age, seventeen be- 


* From the Department of Medicine, Duke University School of Medicine, Durham, N. GC. This investigation was 
supported in part by a research grant from The National Heart Institute, National Institutes of Health, Public Health 
Service; and in part by the Anna H. Hanes Fund and by the Walter Kempner Foundation. 
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tween thirty and thirty-nine, fifty between forty 
and forty-nine, thirty-eight between fifty and 
fifty-nine, twelve between sixty and sixty-nine 
when the treatment was started. Of the fifty- 
two patients who are living two were between 
twenty and twenty-nine when the rice diet was 


TABLE § 
TOTAL PSP EXCRETION IN TWO HOURS AND SURVIVAL* 


Survived 
Total PSP Number 
Excretion Number |-—~ 
‘ of 
in : Hours Patients Dead Gees Over 
%) & Months | 1 Year 
Not done..... 1 1 0 0 
O-15......... 15 15 1 it] 
16-25........ 7 7 0 0 
26-35........ | 8 8 0 0 
36-45...0.... . 1 1 0 0 
Above 46..... ' 1 1 0 0 
i : 
} 33 33 | 1 0 


* 33 patients: NaCl or Cl added to diet. 


started, five between thirty and thirty-nine, 
twenty-three between forty and forty-nine, 
sixteen between fifty and fifty-nine and six 
between sixty and sixty-nine. In our series age 
was not a significant factor in prognosis. 


RENAL AND ELECTROLYTE STATUS 


The two most important factors influencing 
the effectiveness of the rice diet in the treatment 
of malignant hypertension are the renal status 


34 


(especially since salt-losing often precludes the 
use of the diet in patients with advanced renal 
involvement) and the length of time the patient 
is willing to adhere rigidly to treatment. 

In Tables 1 to 1v the survival times of the 120 
patients treated with the rice diet and of the 
thirty-three patients to whom supplementary 
NaCl or Cl was given are correlated with the 
renal function and ability to conserve electro- 
lytes: (1) Total PSP excretion in two hours 
(Tables i and 1); (2) blood non-protein nitrogen 
concentration (Tables m1 and rv); (3) inability 
to maintain adequate sodium and/or chloride 
levels in the serum on the rice diet. (Tables 1 
and m1} 

Tables 1 and m1 list the thirty-three patients in 
whom drastic salt restriction was not carried out 
because of inability to conserve sodium and/or 
chloride in the serum. Tables 11 and Iv list the 
120 patients who were treated with the rice diet. 

In Tables 1 and 11 the patients in both groups 
are listed according to the PSP excretion at the 
beginning of treatment. There were five patients 
who were critically ill in whom the PSP was not 
determined; all died in less than one year. There 
were twenty-eight patients with a total PSP 
excretion, in two hours, between 0 and 15 per 
cent. Twenty-six of the twenty-eight died in less 
than one year and none survived twenty-five 
months. Fifteen were salt losers receiving salt and 
thirteen were not, but with a total PSP excretion 
below 15 per cent in two hours the prognosis is 
nearly as bad in patients who do not lose salt as 
in those who do, 

There were forty-seven patients in whom the 
total PSP excretion was between 16 and 35 per 


TABLE 1 
TOTAL PSP EXCRETION IN TWG HOURS AND SURVIVAL* 
i 
aoe eae Patients Living 
car 
Total PSP Excretion in 2 Hours Number Number 
(%) P of Dead 
atients Years 
Number | (%) | Number | (%) (average) 
Not doneéscé fic eetiaidaley nie bai. aes 4 4 0 0 0 0 
elo eet ieee ia es 13 13 2 15 ¢) 6 
L635 oc csc aad cae ced ped cgewdenae 32 21 19 59 11 34 3 
565 eg gh oa Gk eis SOE kere a nae esd 34 19 26 16 15 44 444 
Above ’S6 22.65. es ci iite cues anes 37 1 34 92 26 wit) 5 
120 | 68 | 81 67 52 43: | 4 


* 120 patients treated with rice diet. 
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cent in two hours. Nineteen (40 per cent) of the 
forty-seven patients survived one year; eleven 
(23 per cent) are still living with an average 
survival time, so far, of three years. Fifteen of the 
patients in this group were salt losers and re- 
ceived salt; all of them died. 

There were thirty-five patients with a total 
PSP excretion between 36 and 55 per cent in two 
hours. Only one patient was a salt loser and 
received salt. Twenty-six (74 per cent) of the 
thirty-five patients survived one year; fifteen 
(43 per cent) are still living with an average 
survival time, so far, of four and one-half years. 

There were thirty-eight patients with a total 
PSP excretion in two hours of 56 per cent or 
more. Only one patient was a salt loser and re- 
ceived salt. Thirty-four (89 per cent) survived 
one year; twenty-six {68 per cent) are still living 
with an average survival time, so far, of five 
years. 

In Tables u1 and rv the patients in both groups 
are listed according to the initial non-protein 
nitrogen concentration in the blood. The non- 
protein nitrogen was over 60 mg. per 100 cc. of 
blood in thirty-seven patients. Twenty of the 
thirty-seven patients were salt losers and received 
salt; all twenty died. Of the seventeen who were 
treated with the rice dict, only three survived 
one year and only one (initial non-protein 
nitrogen 75 mg, per 100 cc. of blood; total PSP 
excretion in two hours 20 per cent) is still liv- 
ing four and one-half years after the start of 
treatment. 

In eighty-seven patients the non-protein nitro- 
gen was between 35 and 59 mg. per 100 cc. of 
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blood. Twelve of these patients were salt losers 
and received salt; all twelve died. Seventy-five 
were treated with the rice diet. Fifty-five (63 per 
cent) of the eighty-seven patients survived one 
year; thirty-seven (43 per cent) are still living 
with an average survival time of four years. 


TABLE II 
INITIAL BLOOD NPN LEVFL AND SURVIVAL* 
NPN | Survived 
(mg, per Number 
100 ce. of of acres 
blood} Patients va Over Over 
(Range) 6 Months | 1 Year 
Over 100..... 6 6 0 0 
75to99....., 6 6 0 0 
60 to 74...... 8 8 0 0 
50 to 59....., 3 3 0 0 
35 to 49.0000. 9 b] 1 0 
Below 35..... 1 1 0 0 
33 33 i 0 


* 33 patients: NaCl or Cl added to diet. 


In twenty-nine patients the non-protein 
nitrogen was below 35 mg. per 100 cc. of blood. 
One patient was a salt loser and received salt. 
Twenty-three (79 per cent) of the twenty-nine 
patients survived one year; fourteen (48 per cent) 
are still living with an average survival time so 
far of four years. 

The thirty-three patients who developed 
severe electrolyte imbalance are listed in Tables 


TABLE IV 
INITIAL BLOOD NPN LEVEL AND SURVIVAL* 


Survived One Pati os 
eee Year atients Living 
NPN (mg. per 100 ce. of blood} vee “ ) Number a at “x 
(Range) Patieniti Dead 

Number | (%) | Number | (%) aoa 
Over: 100: ss ee es ee eles 4 4 0 0 0 0 oe 
FOAM OO ee secse daca Oh oa ieeace eased ase tees 5 4 1 20 1 20 4h¢ 
OO HRT 45s cea esa lade: carter ae hale eieun 8 8 2 25 0 0 oi 
SOR 59 Maine Rneies ane ai ecies Bonde tied j 12 6 8 i 67 6 50 41¢ 
oe | Fe ee a 63 32 47 76 31 49 4 
Below 35% o:0 ccc cate gen Hales a tandicrg 40.0cs 28 14 23 82 14 50 4 

120 68 81 67 52 43 4 


“120 patients treated with rice diet. 
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1 and m1; in these patients the rice diet treatment 
was discontinued. Development of marked 
electrolyte disturbance during drastic sodium 
and chloride restriction is a most ominous sign. 
Sodium chloride was given to fourteen during 
the first month of treatment, to seven during the 


{PSP excretion in the first fifteen minutes be- 
low 15 to 20 per cent), advanced renal impair- 
ment does not preclude an attempt at treatment 
with the rice diet and such treatment is not dan- 
gerous if the electrolyte balance can be con- 
trolled. The criteria for selection of patients for 


TREATED LESS THAN ONE YEAR THEN DISCONTINUED SUPERVISEO TREATMENT 


1 living 


1 living 


NUMBER OF PATIENTS 
wn 


. 14 dead 


TREATEO AT LEAST ONE YEAR THEN DISCONTINUED SUPERVISEO TREATMENT 


. | 1 dead 


ie) 


TREATED AT LEAST ONE YEAR AND CONTINUED SUPERVISED TREATMENT 


4 dead 


° 2 4 


DURATION OF FOLLOW-UP (YEARS) 


M@ Supervised treatment 


Supervised treatment, but not correctly fallowed 


OC) Supervised treatmen) discontinued 
wo Exact dote of death unknown 


Fic, 1, Survival time and period of treatment (thirty patients, total PSP excretion in two 
hours, 35 per cent or less). Living, eleven patients; dead, nineteen patients, 


second month and to seven during the third 
month. Five received chloride as NH4Cl, KCl 
or HCl during the second to seventh week. All 
thirty-three patients died; twenty-seven died in 
Duke Hospital after an average of seventy-one 
days, and the other six died shortly after return- 
ing home (one to four months after first being 
seen in our clinic), In general, the likelihood 
of electrolyte loss on the rice diet is greater in 
patients with a low PSP excretion and/or 
marked azotemia. However, the inability to 
conserve electrolytes may, in some instances, be 
the chief manifestation of renal dysfunction and 
may occur in the absence of severe impairment 
of PSP excretion or of marked azotemia. 

In contrast to surgical measures,!7~?* which 
are contraindicated when there is nitrogen 
retention or even moderate renal impairment 


yuLy, 1955 


drug therapy have not yet been worked out; 
renal impairment, advanced age, cerebral and 
coronary artery involvement may under cer- 
tain circumstances?'.?? contraindicate the use of 
hypotensive drugs; they do not contraindicate 
the use of the rice diet. However, Tables 1 to 1v 
indicate that far advanced renal impairment 
seriously diminishes the chances of successful 
treatment with the rice diet, as with other forms 
of treatment of malignant hypertension, 


TIME FACTOR 


Since 1944! it has been known that the malig- 
nant phase of hypertensive vascular disease can 
be reversed by the rice diet; occasionally we have 
seen papilledema disappear within as short a 
time as one month, and six months of treatment 
with the rice dict is usually enough to cause 
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malignant hypertension either to revert to 
“benign” essential hypertension or to disappear 
completely, 

However, the period of treatment required for 
modification of the underlying vascular disease 
and the degree to which it can be modified are 


treatment. With one exception (a patient who 
followed the diet poorly and died within eighteen 
months after first being seen in our clinic), 
the malignant phase of the disease had disap- 
peared within one year in all patients treated for 
that length of time. The subsequent course of 


TREATED LESS THAN ONE YEAR THEN CISCONTINUED SUPERVISED TREATMENT 


5 living 


= 


TREATED AT LEAST ONE YEAR THEN DISCONTINED SUPERVISED TREATMENT 


8 living 


NUMBER OF PATIENTS 


28 living 


6 8 


f 19 dead 


8 dead 


TREATED AT LEAST ONE YEAR AND CONTINUED SUPERVISED TREATMENT 


10 0 2 4 


DURATION OF FOLLOW-UP {YEARS) 


Wl Supervised treatment 


EX Supervised Iraaiment, but nol correctiy fallowaed 


O) Supervised treatment discontinued 
XK Recurrant molignont byperiension 
00 Enact dote of death unknown 


Fic. 2. Survival time and period of treatment (seventy patients, total PSP excretion in 
two hours, 36 per cent or more). Living, forty-one patients; dead, twenty-nine patients. 


more variable. In patients with the most severe 
involvement, uninterrupted maximal dietary 
treatment (as checked by a chloride excretion 
below 15 mg., expressed as NaCl, per 100 cc. of 
urine) may be necessary for years or in some 
cases perhaps indefinitely to maintain improve- 
ment, On the other hand, one patient, age 
twenty, had a normal blood pressure after two 
months on the rice dict, and her blood pressure 
is still normal five and one-half years after she 
had had malignant hypertension, although for 
the past three years she has been on a normal 
diet. 

In Table v and Figures 1 and 2 the survival 
times are given according to the duration of 


these patients was influenced by the severity of 
the underlying cardiovascular renal disease and 
the intensity and duration of treatment. In some 
patients improvement has been continuous; in 
others the vascular disease has remained sta- 
tionary; in others it has progressed and cardiac 
or renal failure, coronary or cerebral artery 
disease or other complications have caused 
death. The data on the present status of the 
patients are given here but it is not within the 
scope of this paper to discuss the effect of rice 
diet therapy on the course of hypertensive 
vascular disease except when it is in the malig- 
nant phase. 

There were one hundred patients (Table v) 
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who were treated with the rice diet and were 
followed after the initial period of treatment; in 
these patients the relation of the length of time of 
supervised treatment to the survival time could 
be studied. (The cighteen patients who died in 
Buke Hospital during the initial period of 


since they discontinued the diet. Two are being 
treated elsewhere for heart failure, five have 
continued on a ‘“‘salt-poor, fat-poor” diet; two 
have resumed a general diet. 

Forty-three of the one hundred patients 
continued treatment with the rice diet; they 


TABLE V 
RELATION OF LENGTH OF TIME OF SUPERVISED TREATMENT WITH RICE DIET TO SURVIVAL * 


Survived One Year Patients Living 


Over one year: 


Number 
Time of Supervised Treatment 
Patients Number % Number % Years 
(average) 
Less than 1 year... eee 20 5 6 15 3 
Supervised treatment discontinued (after 1 to 734, 
average 3 years}... 2. eee 18 100 9 50 4 
Supervised treatment continued (1 to 934, average 


* 100 patients treated with rice diet. 
t Seven of these patients died while supposedly following the rice diet; only three of the seven were following the 
diet correctly. 
t Of the six patients who died after the first year of treatment, only three were following the diet correctly. 


treatment and two patients in whom the PSP 
was not determined are omitted.) 

In thirty-nine of the one hundred patients, the 
period of supervised treatment was two to twelve 
months. Seven of the thirty-nine died during 
this period while supposedly still following the 
diet; only three of the seven were following it 
correctly. Thirty-two of the thirty-nine were 
treated for two to twelve months, and then to a 
greater or lesser extent discontinued the treat- 
ment; only six (19 per cent) of the thirty-two are 
still living. 

Eighteen of the one hundred patients were 
treated one to seven and one-half, average three, 
years and then to a greater or lesser extent dis- 
continued the treatment. Nine of these (50 per 
cent) are still living. In three instances malig- 
nant hypertension recurred two and one-half to 
three and one-half years after discontinuing 
treatment, and in two of the three papilledema 
again disappeared during a second period of 
treatment with the rice diet, which was again 
discontinued; in one the malignant phase could 
not be reversed a second time; all three died. 
The nine who are living had been treated 
with the rice diet, strict and modified, for an 
average of three years before discontinuing it; 
they have survived an average of four years 


Juny, 1955 


have been treated one to nine and one-half, 
average four years. Thirty-seven (86 per cent) 
of these are still living; of the six who died, only 
three were following the diet correctly. 

Since, as has already been indicated, therc is a 
marked difference in survival of patients with a 
total PSP excretion below 35 per cent in two 
hours as compared to those with a total PSP 
excretion of 36 per cent or more in two hours, 
the effect of the time factor was studied in these 
two groups of patients separately. 

Thirty (Figure 1) of the one hundred patients 
had a PSP excretion (in two hours) below 35 per 
cent. Fifteen of these patients were treated six 
months or less. Eight died within the first year; 
six died after one to two, average one and one- 
half years; one is still living one year after treat- 
ment was started. 

Two patients discontinued treatment after 
one and one-half and two and one-half years, 
respectively; the first one died shortly thereafter; 
the other is stili living two and one-half years 
after discontinuing supervised treatment. Thir- 
teen have continued treatment from one to 
five and one-half, average three years; nine 
(69 per cent) are still living. Of the four who died 
while supposedly still following the diet, two 
were following it well as shown by a chloride 
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excretion, expressed as Natl, usually below 25 
meg. per 1 cc, of urine (as compared to 5 to 
15 mg. on the basic and 15 to 25 mg. on the 
correctly followed “modified” rice diet}; two 
adhered to the diet poorly, chloride excretion 
44 oma, per 100 cc. of urine, average of the last 


treated less than six months; thirteen survived 
one year and five are atill living (three years 
average after fret being seen at our clinic). 

In forty-six patients the period of conerolled 
treatment under our supervision wae at least 
one year. Sixteen discontinued the dict after 


TABLE VI 
RETINOPATHY IN 100 PATIENTS TREATED WITH RICE DIET* 


Number | Time in 
af Mocths 


Number | Timecin | Namber | Time in 


of Pel carat hi af Months 
Fauents | (averages) | Patsonta {averages | Patients | (averages) 
Papillodema (100 pationts}. occ cece. cess 92 5 3 Zz 5 4 
Hemorrhages (90 pationta}. cc. c.ccceees 6 a 16 & 5 4 
Exudates (34 patients) SNARE RC ep ee HM 15: 30 ri a 5 


* Byepround photographs available before and 1 to 121 months after treatment with the rice diet waa started. 


five cleterminations in each of the patients. The 
nine who are still alive do not at all times follow 
the diet correcely; the average chloride excretion 
in the urine has been 25 to 40, average 32 mpg. 
per 100 cc. (average of the last five to fileen 
determinations in each instance). These patients 
continue to return here for examination and, if 
indicated, for short periods of strict treatment 
several times a year. 

Seventy patients (Figure 2) had a total PSP 
excretion of 34 per cent of more in two hours. In 
twenty-four the period of controlled treatment 
under cur supervision waa lee than one year. 
Seven of the twenty-four died while supposedly 
still on the dict alter six to nine, average seven 
and one-half months of dietary treatment: three 
were following the diet well (chloride excretion 
usually below 25 mg, per 100 ce, of urine}; two 
were following the diet moderately well (chlo- 
ride excretion 36 mg. per 1) oc, of urine, 
average of the last three determinations in 
each instance); one was not adhering well to 
the diet (chloride excretion 53 mg. per 100 cc. 
of urine, average of che last five determinations) ; 
one had been given small amounts of toast and 
other additions to in¢rease the salt content of 
the diet during the fourth month of treatment 
when electrolyte imbalance developed. The 
other seventeen patients in this group were 


one to seven anc one-half years: eight have 
died; eight are still living. 

Thirty continued to follow the rice diet, strict 
and modified: twenty-eight (93 per cent) are 
still living, ome to nine and alf, average 
four, years after first being seen bere. Two died 
while supposedly still on the diet: one was 
following the diet well (chloride exeretion 
usually below 20 mg. per 100 cc, of urine), the 
other was follawing the diet only moderately 
well (chloride excretion 35 mg., average of ten 
determinations). 


EFFECT OF RICE DIET ON RETINOPATHY 


In 100 of the 126 patients with malignant 
hipertenabon iin whem oeatment with the rice 
dict was wied, cyeground photographs: are 
available before and after 1 to 121 month: of 
treatment. {Table wi, Figure 3.) All the 100 pa- 
tients had papilledema before treatment and in 
ninety-two it disappeared completely with 
treatment. The eight in whom papilledema was 
not affected or did not completely disappear 
died. 

Ninety patients had hemorrhage: before 
treatment. In sixty-nine the hemorrhages dis- 
appeared completely after two to thirty-one 
months. In sixteen they disappeared partially 
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July, 1954 


Fux. 3. Ten year follkew-ip in malignant hypertesiion (A. AH, Man, age 47 ta ST). 


June, 144 
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after two to thirty-one months. In five there 
was no change after two to eight months. In 
two patients hemorrhages developed during 
treatment but were not present at the most 
recent examination. In three patients in whom 
hemorrhages had disappeared, they recurred 
and were present at the most recent examination. 


2 to 6 mg. (two patients), apresoline® 50 to 
150 mg. (twelve patients; one patient has 
taken as much as 400 mg. of apresoline at 
times), hexamethonium chloride 250 to 1500 mg. 
{eleven patients), and raudixin 50 to 150 mg. 
(nine patients). 

Table vi shows the length of treatment with 


TABLE VII 
FIFTEEN PATIENTS GIVEN HYPOTENSIVE DRUGS 

Length of Chloride Medication at Most Recent Fundi 

Fundi Dietary Treat-| Excretion ; nati P angi 

Initial before ment before | before Drugs noe pare Hpamnination, (cog, daily) _ ai 

aad Diet Drugs Were | (as NaCl mg. | “78S = same 

Started per 100 cc, : ee pasa 
(mo.) efuriney? Cg | Apresoline | Raudixin 

PHET PHEt PH Eft 

E.N, +++ 30 30 oca none|| 00 6 
J,N. +0+ 30 40 000 1000 100 000 
H. G. +++ 24 28 000 100 G00 
H. L. +4+ 21 37 000 100 000 
L. M. t++ 20 21 O4++ 160 0+0 
J. M. +--+ 18 105 0++ 75 100 000 
W, L. +++ 17 63 000 none|| 00+ 
WLR. +++ 14 36 00+ none || 00+ 
B. T. +++ 14 23 000 150 000 
L. R. +++ 9 36 0o++ 200-400 000 
PC, +++ 9 26 O++ 750 | = 75 O++ 
J. . +++ 8 40 O++ 750 100 150 000 
JW. +0+ 6 34 0++ 750 150 0006 
JK. +++ 3g +++ none || 00+ 
M.B.§ +++ 0 +++ 1006 150 000 


* Should be 5 to 15 mg. per 100 cc. of urine on the basic rice diet and 15 to 25 mg. on the correctly followed 


*"modified” diet, 


t PHE stands for papilledema, hemorrhages, exudates, 


$3 mg. veraloid plus medication as listed. 


§ Had received 25 mg. veraloid before she came to us, dose cut to 6 mg, during first four months, then all drugs 
stopped and resumed twenty-eight months later, (Chloride excretion 33 mg. per 100 cc, of urine before drugs restarted.) 

|| Had received 50-100 mg. apresoline, 500-1000 mg. hexamethonium, or 100 mg, raudixin singly or in combina- 
tion for two to ten months, but were not receiving medication at most recent examination. 


Ninety-four patients had exudates before 
treatment. In fifty-six the exudates disappeared 
completely after two to thirty-four months. In 
thirty they disappeared partially after one to 
twenty-two months; in eight there was no 
change after one to eleven months. In five 
patients in whom the exudates had disappeared, 
they were again present at the most recent 
examination. 

After zero to thirty-six, average fifteen, 
months of treatment by diet alone, fifteen of 
the one hundred patients were given hypo- 
tensive drugs in addition to the strict or modified 
rice diet for three to thirty, average fourteen, 
months. The drugs were used singly or in 
combination. The doses per day were: veraloid 


the rice diet before drugs were added, the 
funduscopic findings before treatment with the 
rice diet, before the drugs were given and at the 
Most recent examination, and the present 
medication. 

These drugs in the doses in which we have 
used them have caused a further lowering of 
the blood pressure in some instances but did 
not alter the course of the retinopathy nor was 
there any improvement of hypertensive heart 
or kidney disease noted which could be at- 
tributed to them. Treatment with the drugs was 
started in only two instances before the dis- 
appearance of papilledema and these fifteen 
patients, therefore, have been included with 
the other patients. 
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EFFECTS OF RICE DIET ON PATIENTS 
FOLLOWED FOR AT LEAST ONE YEAR 


There are sixty-one patients who were re- 
examined here at least one year after treatment 
with the rice diet had been started. These 
sixty-one patients include fifty-seven of the 

TABLE VHI 


BLOOD PRESSURE IN SIXTY-ONE PATIENTS TREATED WITII 
RICE DIET * 


: During Period of Strict- ' 


Before est Adherence to Rice Most Recent 
Treatment | Diet Examination 
+ 
(average) | (average t) (average $) 
219/134 | 168/105 184/109 


* Followed for at least one year. 
ft After 2 to 13, average 4, months. 
j After 1 to 919, average 4, years. 


sixty-one patients listed as treated for over one 
year in Table v, three patients who are sted 
as treated for less than one year but who were 
re-examined here one year after treatment with 
the rice diet had been started, and one patient 
who was followed here for thirteen months but 
whose present condition is not known. Of the 
sixty-one patients eighteen had a total PSP 
excretion of 16 to 35 per cent in two hours; 
twenty-three had a total PSP excretion of 
36 to 55 per cent in two hours; 20 had a total 
PSP excretion of 56 to 88 per cent in two hours, 
The effects of the rice diet on blood pressure, 
serum cholesterol, blood non-protein nitrogen, 
T, in the electrocardiogram, cardiothoracic 
ratio and renal function are shown in Tables 
vit to xv. A comparison is made of the findings 
during the period of “strictest adherence to 
the rice diet”? with those at the most recent 
examination. 

Even during the period of “strictest adherence 
to the rice diet” determinations of the chloride 
excretion in the urine showed that some patients 
were deviating from the prescribed diet; the 
chloride excretion of these sixty-one patients 
during the period of “strictest adherence to the 
rice diet” was 5 to 52, average 18, mg. per 
100 cc, expressed as sodium chloride. 

Table vin lists the average blood pressures 
before treatment, during the period of “‘strictest 
adherence to the rice diet,” and at the most 
recent examination. The average blood pressure 
of these sixty-one patients decreased from 219/ 
134 to 168/105 during the period of “strictest 
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adherence to the rice diet.” In eighteen (30 per 
cent) of the sixty-one patients the blood pressure 
decreased to 149/99 or below; in eight (13 per 
cent) of the sixty-one to 125/89 or below during 
the period of “strictest adherence to the rice 
diet.” 


TABLE IX 
BLOOD NPN IN FORTY PATIENTS TREATED WITH RICE DIET * 
Range before During Period 
Treatment | Number Before of Strictest . Mest 
(NPN mg. per; of Treatment| Adherence to oon, 
! : . Exaraination 
100 ce. of Pauients | (averages) Rice Diet 
blood) (averagest) (averages) 
36-45 22 39 33 32 
46-75 18 53 36 45 


* Followed for at least one year, Initial NPN 36 mg. or more per 
100 ¢c. of blood. 

t After 2 to 9, average 4, months. 

t After 1 to 934, average 3, ycars. 


Thirty-two of the sixty-one patients were 
following the rice diet well or moderately well 
at the most recent examination (chloride excre- 
tion, as NaCl, 24 mg. per 100 cc. of urine, aver- 
age of the most recent determinations, one to 
eight and one-half, average five, years after 
the rice diet had been started). The average 
blocd pressure of these thirty-two patients at 
the most recent examination was 175/105 as 
compared to 217/132 before treatment and 
165/104 after the first two to six, average four, 
months on the rice diet. 

The other twenty-nine patients followed the 
diet moderately well to poorly most of the time 
since the initial period of strict treatment here 
(chloride excretion, as NaCl, 65 mg. per 100 cc. 
of urine, average of most recent determinations, 
1 to nine and one-half, average three, years after 
the rice diet was started). The average blood 
pressure of these twenty-nine patients at the 
most recent examination was 193/114 as com- 
pared to 220/136 before treatment and 170/106 
after the first two to thirteen, average five, 
months on the rice diet. 

In fifty-nine of the sixty-one patients blood 
NPN determinations are available before treat- 
ment, during the period of “strictest adherence 
to the rice diet,” and at least one year after 
treatment was started. The NPN was elevated 
in forty of these patients and Table 1x shows 
the changes during treatment. In thirty-three 
(82 per cent) it was lower at the most recent 
examination than it had been initially. Three 
patients, who had had a normal NPN before 
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the rice diet was started, developed azotemia. 
All three had followed the diet poorly, chloride 
excretion 92 mg. per 100 cc. of urine, average 
of four to seven determinations each; the 
NPN, average, was 32 mg. per 100 cc. of blood 
before treatment, 31 mg. after the first four 


TABLE xX 
SERUM CHOLESTEROL IN FORTY-SIX PATIENTS TREATED WITH 
RICE DiET* 


: : Serum Cholesterol (mg./100 ce.) 


During 
Serum Number Period of At Most 
Cholesterol of Before Strictest Recent 
Level Patients | Treatment} Adherence | Examina- 
(averages) to Rice tion, 
Diet (averages) 
(averages t} 
Increased. -...---.- 6 259 233 330 
Decreased:... 22... 40 288 199 200 
to 219 or below... 32 282 192 ! 183 
to 220 or above...f 8 | 312 230 | (266 


* Followed for at least ane year. Initial cholesterol concentration in 
strum 220 mg. per 100 cc. or above. 

f After 2 to 9, average 4, months. 

t After 1 to 7, average 3, years. 


months, average, on the rice diet and 51 mg., 
two to five, average three, years after treatment 
with the rice diet had been started. 

In fifty-five of the sixty-one patients the 
cholesterol concentration in the serum was 
determined before treatment, during the period 
of “‘strictest adherence to the rice diet” and 
one to seven years after the treatment had been 
started, 

Forty-six (84 per cent) of these fifty-five 
patients had a serum cholesterol concentration 
of 220 mg. per cent or more when first seen 
here, and the data on these patients are shown 
in Table x. Only two of these forty-six patients 
had an increase in the serum cholesterel con- 
centration during treatment with the strict rice 
diet; the average cholesterol concentration in 
these two patients was 257 mg. per 100 cc. of 
serum before treatment and 290 mg. after the 
first four months, average, on the rice diet. 

In six patients (13 per cent) the serum cho- 
lesterol was higher at the most recent examina- 
tion three to six, average four, years after 
treatment with the rice diet was started than 
before. In forty (87 per cent) of the forty-six 
patients with an initial cholestero) concentration 
in the serum above 220 mg. the cholesterol con- 
centration in the serum decreased; in thirty-two 
(70 per cent) of the forty-six it decreased to 
219 mg. per 100 cc. or below. In two of the 
nine patients who had had a cholesterol con- 


centration in the serum of 219 mg. or below per 
100 cc. before treatment, the cholesterol con- 
centration in the serum increased to 220 mg. or 
above. In these two patients the cholesterol 
concentration in the serum, average, was 
215 mg. per 100 cc, before treatment, 212 mg. 


TABLE XI 
T1 IN THE ELECTROCARDIOGRAM IN FORTY-NINE PATIENTS 
TREATED WITH RICE DIET* 


During 
Period of | “t Most 
Before Stri Recent 
rictest ~ 
Treatment Adherence Examina- 
to Rice Diet ae 
(Number of | (Number of | (Number of 
Patients) Patients) Patients) 
Ti upright. ... 14 38 28 
Ti diphasic, . . . 10 4 5 
T inverted... . 25 7 i 15t 


* Followed for at least one year. 
} One patient who was following the diet poorly de- 
veloped a left bundle branch block. 


after the first three months, average, on the 
rice diet and 252 mg. two and one-half years, 
average, after treatment had been started. 

In forty-nine of the sixty-one patients electro- 
cardiograms are available for comparison (no 
digitalis, no infarction, etc.) before treatment, 
during the period of “strictest adherence to the 
rice diet” and one to nine and one-half years 
after treatment had been started. (Table x1.) 
In thirty-five (71 per cent) T; was abnormal 
before treatment; in ten it was diphasic; in 
twenty-five it was inverted. 

In fourteen patients T, was upright before 
the rice diet was started; in none of the fourteen 
was there a change in the direction from upright 
to inverted after one and one-half to eight and 
one-half, average four, years. In nine of the 
ten patients in whom T, was diphasic before 
treatment it became normally upright after 
three to thirty-two, average eight, months of 
adequately followed dietary treatment. In onc 
patient, it remained diphasic. In seven of the 
twenty-five patients in whom T, was inverted 
before treatment it remained inverted after 
one to three, average two, years. In eighteen 
(72 per cent) of the twenty-five patients there 
was a change in the direction from inverted to 
upright; in three T, became diphasic after 
seven to ten, average eight, months; in fifteen it 
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became normally upright after three to seven- 
teen, average eight, months. 

In twelve of the twenty-seven in whom the 
electrocardiogram had initially shown im- 
provement it again became more abnormal. 
Nine of the twelve were following the diet 


tion had again increased by 10 per cent or more. 
Fourteen of the twenty-one patients in whom 
cardiomegaly recurred were following the diet 
poorly; the cardiothoracic ratio, average, in 
these fourteen patients increased from 0.43 after 
the first four months, average, on the rice diet 


TABLE x 
CARDIOTHORACIC RATIO IN FORTY-NINE PATIENTS TREATED WITH RICE DIET* 
During Period of Strictest eer 
Before Treatment Adharencé td Rice Diet At Most Recent Examination 
Initial Cardiothoracic 
Ratio (range) 
Number of CT Ratio | Number of CT Ratio Number of CT Ratio 
Patients (averages) Patients (averages fT) Patients (averages t) 
0.36 to 0.42 3 0.41 24 0.46 12 0.41 
0.43 te 0.47 17 0.45 18 0.45 16 0.46 
0.48 to 0.52 19 0.50 6 8.49 16 0.50 
0.53 to 0,59 10 0.56 1 0.53 5 0.55 
0.36 to 6.59 49 0.49 49 0.43 49 0.46 


* Followed for at least one year. 
¢ After 1 to 22, average 6, months. 
t After 1 to 914, average 3, years. 


poorly. In one of the nine patients a left bundle 
branch block developed. 

In forty-nine of the sixty-one patients com- 
parable chest films (no digitalis) are available 
before treatment, during the period of “strictest 
adherence to the rice diet’? and at the most 
recent examination one to nine and one-half, 
average three, years after treatment had been 
started. (Table xu.) Before treatment the 
cardiothoracic ratio was 0.42 or below in only 
three patients (6 per cent); during the period 
of “strictest adherence to the rice diet” it was 
0.42 or below in twenty-four (49 per cent). The 
cardiothoracic ratio before treatment was over 
0.48 in twenty-nine (59 per cent); in nineteen 
it was 0.48 to 0.52 and in ten it was 0.53 to 0.59. 
During the period of “strictest adherence to the 
rice diet,” the cardiothoracic ratio was over 
0.48 in only seven (14 per cent). In these seven 
patients the average cardiothoracic ratio had 
decreased from 0.54 to 0.49 after the first five 
months, average, on the rice diet. 

In thirty-six (73 per cent) of the forty-nine 
patients the decrease in cardiothoracic ratio 
during the period of “strictest adherence to the 
rice diet’? was more than 10 per cent. In 
twenty-one of these thirty-six patients the 
cardiothoracic ratio at the most recent examina- 
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to 0.50 at the most recent examination. In the 
seven patients who were following the diet 
“satisfactorily” and in whom cardiomegaly 
recurred, the cardiothoracic ratio increased 
from average figures of 0.40 to 0.46. 

TaeLle xn 


KIDNEY FUNCTION (PsP EXCRETION) IN FORTY PATIENTS 
TREATED WITH RICE DIET* 


Total PSP Excretion 
in 2 Hours (%} 
Number! Length 
of At Most Rati 
Patients Before Recent (averages) 
Treatment | Examina- 8 
(averages} tion 
(averages) 
Diet poorly followed 
(after initial period}: | 14 49 43 43 
Increased or 
unchanged... .. 5 52 59 45 
Decreased... .. 9 47 35 50 
Dict well followed: 26 44 47 46 
Increased or 
unchanged .... 17 43 54 51 
Decreased... .... 9 44 37 38 


* Followed for at least two years. 


Tabie xin shows the change in total PSP 
excretion in two hours in forty patients treated 
with the rice diet, strict and modified, for 
two years or longer. In nine (64 per cent) of 
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the fourteen who followed the diet poorly after 
the initial period of treatment, the PSP excre- 
tion decreased; in five (36 per cent) it increased. 
In nine (35 per cent) of the twenty-six who 
followed the diet weil it decreased; in seventeen 
(65 per cent) it increased. 


TABLE XIV 
KIDNEY FUNCTION (psp EXCRETION) IN TWELVE PATIENTS 
TREATED WITH RICE DIET * 


Total PSP Excretion in 
2 Hours (%) 
Num- 
as of At Most 
‘a- 
tients Befare Recent 
Treatment } Examina- 
(averages) tion 
(averages) 
Diet poorly followed 
{after initial 
period).......... 5 53 44 
Followed diet well...| 7 52 60 


* Followed for at least five years. 


There are twelve patients in whom repeated 
determinations of the total PSP excretion in 
two hours are available after five years or more 
of observation. (Table xiv.) Five followed the 
diet poorly; the average PSP excretion in two 
hours of these five patients decreased from 
53 to 44 per cent. Seven have adhered to the 
diet well; in these seven the average PSP excre- 
tion in two hours has increased from 52 to 60 per 
cent. 

It usually takes at least three to four months 
of intensive dietary treatment to produce a sig- 
nificant decrease in the heart size and blood 
pressure and it frequently takes over one year 
for the inverted T, in the electrocardiogram to 
become normally upright. For improvement in 
kidney function at least two to three years are 
needed. 


COMMENT 


When treatment with the rice diet was 
started in 1939 it was thought that extreme 
dietary restriction would have to be continued 
indefinitely to compensate for an underlying 
renal metabolic dysfunction. At present we have 
quite a few patients who have been able to 
resume a salt-poor, fat-poor diet and some who, 
after an adequate period of intensive treatment 


first with a strict and then with a modified rice 
diet, have been able to tolerate a general diet 
without recurrence of vascular disease. 

In patients with malignant hypertension 
treated with the rice diet before the PSP excre- 
tion in two hours has decreased to less than 
35 per cent, the prognosis is no longer as un- 
favorable as it was. Sixty (84 per cent) of the 
seventy-one patients with a total PSP excretion 
of 36 per cent or more in two hours survived 
one year (Table m) and had overcome the 
malignant phase of the hypertensive vascular 
disease, Of these sixty patients, thirty (Fig. 2) 
continued to follow the rice diet; twenty-eight 
(93 per cent} of the thirty are still living four 
years after initiation of treatment. However, 
since most cases of malignant hypertension are 
preceded by known “benign” hypertensive 
vascular disease, malignant hypertension can 
now be regarded as a preventable condition. 
Hypertensive vascular disease, no matter how 
mild the symptoms, should be treated immedi- 
ately and vigorously as soon as the diagnosis has 
been established, and in those patients who have 
already developed the malignant phase and have 
been successfully treated intensive dietary 
treatment should not be discontinued before 
the underlying disease has disappeared. 


SUMMARY 


One hundred seventy-seven patients with 
hypertensive vascular disease with papilledema 
(confirmed by eyeground photographs) were 
seen between October, 1942, and October, 1953, 
In six patients follow-up information is inade- 
quate or the treatment period too short for 
evaluation. 

In thirty-three patients with hypertensive 
neuroretinopathy who were willing to be 
treated with the rice diet, electrolyte imbalance 
developed within the first three months on the 
rice diet. Treatment with drastic salt restriction 
therefore could not be carried out, but addi- 
tional NaCl or other chloride was given. In 
thirty-one of these thirty-three patients the total 
PSP excretion in two hours was below 36 per 
cent. All thirty-three patients died. 

In eighteen patients treatment with the rice 
diet was not carried out at any time; only one 
of these is still living. 

In 120 patients with hypertensive neuro- 
retinopathy treatment with the rice diet was 
carried out. The period of treatment was from 
1 to 117 months. In 83 of the 120 patients the 
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total PSP excretion in two hours was below 
55 per cent. (This includes four patients in the 
terminal stage of the disease, in whom the PSP 
was not measured.) Forty-seven (57 per cent) 
of these patients survived one year; twenty-six 
(34 per cent) are still living four and one-fourth 
years (average) after treatment was started. In 
thirty-seven patients the total PSP excretion 
was 56 per cent or more in two hours; thirty- 
four (92 per cent) survived one year; twenty-six 
(70 per cent) are still living five years (average) 
after treatment was started. 

One hundred of the i120 patients were fol- 
lowed after the initial period of the treatment 
with the rice diet, and in these patients the 
relation of the length of time of supervised 
treatment to the survival time could be studied. 
In 39 of the 100 patients the period of super- 
vised treatment was two to twelve months. 
Seven of the thirty-nine died during this period 
while presumably still following the dict; only 
three of the seven were following it correctly. 
Thirty-two of the thirty-nine were treated for 
two to twelve months, and then to a greater or 
lesser extent discontinued the treatment; only 
six (19 per cent) of the thirty-two are still living. 

Eighteen of the 100 patients were treated 
one to seven and one-half, average three, years 
and then to a greater or lesser extent discan- 
tinued the treatment. Nine of these (50 per cent) 
are still living. 

Forty-three of the 100 patients were treated 
over one year with the rice diet and continued 
treatment. Thirty-seven (86 per cent) of these 
are still living; of the six who died, only three 
were following the diet correctly. 

The effect of the rice diet on retinopathy was 
studied in 100 patients in whom eyeground 
photographs were available. In ninety-two of 
the 160 patients, papilledema disappeared 
completely. 

The effects of the rice diet on blood pressure, 
serum cholesterol, blood non-protein nitrogen, 
Ti in the electrocardiogram, cardiothoracic 
ratio and renal function were studied in sixty- 
one patients who were re-examined here at least 
one year after treatment had been started. A 
comparison of the findings before treatment, 
during the period of “strictest adherence to the 
rice diet” and at the most recent examination 
shows that the “strictest adherence to the rice 
diet” produces the most favorable results. 
Dietary modifications therefore should be made 
praduaily and with careful observations of 
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blood pressure readings, blood chemical find- 
ings, electrocardiograms, chest films, eyeground 
photographs, etc. 

The results are interpreted as indicating that 
intensive dietary treatment should be started as 
early as possible and continued until all signs of 
the vascular disease have disappeared. 
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Mellitus Associated With 
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Because of a high incidence of advanced 
vascular disease among our patients with dia- 
betes mellitus, we have for the past 15 years 
treated numerous diabetic patients with the 
rice diet. Since more than 90 per cent of the 
calories in this diet are derived from carbo- 
hydrates, it was anticipated that increased 
amounts of insulin would be necessary to keep 
the blood sugar at its previous level. How- 
ever, the opposite proved to be true. As previ- 
ously reported,’* not only is the rice diet well 
tolerated but in many instances the blood sugar 
and the insulin requirements decrease. 

This paper deals with the effect of the rice 
diet on some vascular complications, particu- 
larly diabetic retinopathy, as well as with its 
effect on blood and urine chemical findings, 
especially blood sugar and insulin levels. Find- 
ings are given for 100 consecutive patients 
who were first examined by us between May 


*Depar:ment of Medicine, Duke University School of Medicine, Dur- 
ham, North Carolina. 
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This paper was written [or Dr. Oita Warburg ia honor of his seventy- 
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October 1958 


1944 and September 1955 and who followed 
the rice diet more or less strictly for at least 
three months, The period of observation in 
these 100 cases ranged from three months to 
ll years and averaged 22 months. Nine pa- 
tients died during the period reported here. 


Clinical and Laboratory Data 


Table } gives the average figures before and 
after treatment for blood sugar, urine sugar, 
insulin dosage, serum cholesterol, weight, 
blood pressure, heart size, blood nonprotein 
nitrogen, phenolsulfonphthalein excretion and 
urine protein, as well as averages for dura- 
tion of diabetes, period of observation, age 
and sex, and incidence of vascular calcifica- 
tions on x-rays. 

Blood sugar—In 22 cases the fasting blood 
sugar remained relatively unchanged. In 78 
cases a change of 20 mg. or more per 100 ce. 
was found. In 15 the blood sugar increased, the 
average levels being 140 mg. before treatment 
and 241 mg. after treatment. In the remaining 
63 of the 78 cases the blood sugar level de- 
creased, with averages of 236 mg. before treat- 
ment and 135 mg. after treatment. 
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TABLE 1 


Errect or Rice Diet on 100 Patients With Drasetes 
MeEcuitus; CLINICAL AND LABORATORY 
Data (AVERAGES) 


Average age of patients, 51 years (19 to 71} 

Sex distribution, 46 men and 54 women 

Average known duration of diabetes, nine years (0 to 33} 
Average period of observation, 22 months (3 to 137) 


Before diet| After diet 

Fasting blood sugar (mg. per 

100 ce.) 202 155 
Insulin (units) 25 l7 
Urine sugar (gm. in 24 hours) 211 4.2 
Cholesterol (mg. per 100 cc. of 

serum) 297 239 
Weight (kg.) 71.3 64.0 
Blood pressure (mm. Hg) 179/97 151/85 
Heart size (heart-chest ratio} 0.48 0.45 
Incidence of arteriosclerosis 

(x-rays) (per cent) 66 
Nonprotein nitrogen (mg. per 

100 cc. of blood) 42 37 
Phenolsulfonphthalein excretion 

(per cent in two hours) 55 49 
Proteinuria (gm. per 1000 cc. of 

urine) 0.36 0.19 


Insulin—Twenty-eight patients did not take 
insulin either at the beginning or at the end 
of treatment. In 21 of the 72 cases in which 
the patients did take insulin the dosage was 
not changed; in 51 it was changed. Insulin 
dosage was increased in nine cases, including 
four in which the patients started without in- 
sulin (averages, 22 units before and 44 units 
after treatment). It was decreased in 42 cases. 
The average dosages in these cases were 39 
units before treatment and 16 units after treat- 
ment; in 18 cases with an average initial in- 
sulin requirement of 26 units, insulin could 
be completely discontinued. 

Glycosuria—Sixty-six of the 100 patients did 
not have glycosuria either at the beginning or 
at the end of treatment. In three of the 34 cases 
in which the patients had glycosuria, there was 
an increase in the amount excreted; in two of 
these three cases the average increase was 
from zero to 11.2 gm. in 24 hours, and in the 
third case the amount increased from 4 to 14.6 
gm. in 24 hours. In 31 of the 34 cases in 
which the patients had glycosuria, there was a 
decrease in the amount excreted: from 28.1 
to 8.1 gm. in 24 hours (averages), nine cases; 
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from 4 plus to 3 plus, three cases; from 4 plus 
to 1 plus, one case; from 22.1 gm. in 24 hours 
(average) to zero, eight cases; from 4 plus to 
zero, four cases; from 2 plus to zero, three 
cases; and from 1 plus to zero, three cases. 

Serum cholesterol—Twenty of the 100 pa- 
tients had a serum cholesterol concentration 
of 220 mg. or less per 100 ce. at the beginning 
of treatment. In 13 of these cases the concen- 
tration increased, the averages being 19] mg. 
before treatment and 232 mg. after treatment. 
In two cases the cholesterol concentration re- 
mained unchanged. In five it decreased (aver- 
age, 201 mg. to 174 mg.). 

Eighty patients had a serum cholesterol con- 
centration of 221 mg. or more per 100 cc. at 
the beginning of treatment. The concentration 
increased in 12 of these cases (averages, 303 
mg. before treatment and 352 mg. after treat- 
ment). In the other 68 cases the cholesterol 
concentration decreased, the average values 
being 325 mg. before treatment and 227 mg. 
after treatment. 

Blood pressure—Ten patients had blood 
pressures of 129/88 or less at the beginning 
of treatment; the average readings in these 
10 cases were 122/77 before treatment and 
129/82 after treatment. 

Ninety patients had blood pressure readings 
of 135/82 or more (average, 185/99) at the 
beginning of treatment. Their average blood 
pressure after treatment was 153/85. In 19 
eases the blood pressure returned to normal 
(118/75, average). 

Heart size—Chest films of 87 patients are 
available for comparison before and after 
treatment (no digitalis after beginning of rice 
diet). In 59 cases the heart-chest ratio was 
less than 0.50 before treatment; it decreased 
from 0.44 to 0.43 (averages). In 28 cases the 
heart-chest ratio was 0.50 or more before 
treatment. It decreased from 0.56 to 0.50 
(averages). In no case did the heart become 
larger in size. 

Electrocardiogram—Electrocardiograms of 
86 patients are available for comparison be- 
fore and after treatment {no digitalis). Fifty 
of the 86 patients had a normal electrocardio- 
gram at the beginning of treatment. In 46 
cases it remained normal, and in four cases 
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abnormal findings were observed: infarct, one 
case; T, inverted, two cases; and diphasic T,, 
one case, 

Thirty-six of the 86 patients had an abnor- 
mal electrocardiogram at the beginning of 
treatment; four had previous infarction, five 
had bundle-branch block, and 27 abnormal 
T,. In 15 of these cases the abnormal findings 
persisted (four previous infarction, five bun- 
dle-branch block, six inverted or diphasic 
T,}. In five cases the electrocardiographic 
findings became worse; in three the diphasic 
T, became inverted, and in two with inverted 
T, a bundle-branch block and an infarction 
developed, respectively. In 16 cases the elec- 
trocardiogram improved; the T,, which had 
been inverted in six, diphasic in five, and flat 
in five, became upright. 

Nonprotein nitrogen—Sixty of the 100 pa- 
tients had a nonprotein nitrogen level of 40 
mg. or less per 100 cc. of blood at the begin- 
ning of treatment. In 20 of these cases the non- 
protein nitrogen increased, the averages being 
31.1 mg. before treatment and 39.6 mg. after 
treatment. In three cases the level remained 
unchanged. In 37 there was a decrease in the 
nonprotein nitrogen, from 35.2 mg. before to 
30 mg. after treatment (averages). 

Forty patients had a nonprotein nitrogen 
level of more than 40 mg. per 100 cc. of blood 
at the beginning of treatment. In six of these 
cases the level increased from an average of 
52 mg. before treatment to an average of 64 
mg. after treatment. In two the level remained 
unchanged, and in 32 there was a decrease, 
from an average of 83 mg. before treatment 
to an average of 38 mg. after treatment. 

Phenolsulfonphthalein excretion—Data on 
phenolsulfonphthalein excretion before and 
after treatment are available for 77 of the 
100 patients. In only 11 cases was the initial 
phenolsulfonphthalein excretion 75 per cent 
or more in two hours. Including these, in 59 
cases there was an initial phenolsulfonphthale- 
in excretion of 40 per cent or more in two 
hours, In 39 of these 59 cases the percentage 
of phenolsulfonphthalein excreted decreased 
from an average of 64.7 before treatment to 
50,7 after treatment. In two cases the excre- 
tion remained unchanged. In 18 it increased, 
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the averages being 60.9 per cent before treat- 
ment and 70.1 per cent after treatment. 

Eighteen patients had an initial phenol- 
sulfonphthalein excretion of less than 40 per 
cent in two hours (range, zero to 39 per cent). 
Of these, nine showed a decrease, from an 
average of 33 per cent before to an average 
of 25 per cent after treatment. In one case the 
excretion remained unchanged. In eight cases 
it increased, the average before treatment be- 
ing 20 per cent and the average after treat- 
ment 35 per cent. 

Proteinuria—Thirty-three patients did not 
have proteinuria either at the beginning or at 
the end of treatment. In 10 of the 67 cases 
with proteinuria, the amount increased from 
an average of 0.20 gm. per 1000 cc. before 
treatment to an average of 0.40 gm. per 1000 
ce. after treatment, In four cases the amount 
of protein in the urine did not change, and in 
53 it decreased (in 32 from an average of 
0.88 gm. before to an average of 0.41 gm. 
after treatment; in 21 from an average initial 
level of 0.24 gm. to zero). 

Retinopathy—Tables 2 and 3 show the in- 
cidence and course of retinopathy, the fre- 
quency of renal disease, and duration of dia- 
betes. Of the 100 patients, 68 had advanced 
retinal involvement. 

In 48 cases (44 with comparable photo- 
graphs} there was specific diabetic retinopa- 
thy manifested by capillary aneurysms, punc- 
tate, preretinal or vitreous hemorrhages, waxy 
exudates, neovascularization and retinitis pro- 
liferans, with or without other changes in the 
retina (renal, hypertensive, arteriosclerotic ). 
Thirty of the 48 patients had the most severe 
form of diabetic retinopathy, retinitis pro- 
liferans. Diabetic retinopathy was considered 
improved if the eyeground photographs after 
treatment showed marked regression of “dia- 
betic” hemorrhages, exudates, aneurysms or 
retinitis proliferans. 

In 13 of the 44 cases in which photographs 
are available for comparison, these showed 
marked improvement, In one case “diabetic” 
hemorrhages and aneurysms disappeared com- 
pletely and have not recurred during three 
years of observation. In eight cases these 
changes disappeared to a large extent. In four 
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TABLE 2 


Incipence oF Retinoratuy In 160 Diasetic Patients Treatep Wit 
Rice Diet, anp Its Retation To RENAL Disease 


* KNOWN DURATION PERIOD OF 
NUMBER OF (Yeu ) OF DIABETES* OBSERVATION * 
TALENT? eats (Years) (Months) 
Specific diabetic retinopathy 48 48 14 19 
(Without renal disease) {19) (53) (15} (19) 
(With renal disease) (29) (44) (14) (19} 
Nonspecific vascular retinopathy 20 53 5 33 
( Without renal disease} {13) (53) (5} (41) 
(With renal disease) (7) (54) (3} (18) 
No retinopathy 32 55 4 19 
{ Without renal disease} {29) (54) (3) (19) 
(With renal disease) (3) (61) (11) (23) 


* Averages. 


cases, in addition to improvement of hemor- 
rhages, there was a considerable clearing of 
retinitis proliferans; the patients in these four 
cases have been observed for periods of four 
months, 10 months, five years and five years, 
respectively. 

Twenty patients (19 with comparable pho- 
tographs) did not have specific diabetic reti- 
nopathy as defined in the foregoing discussion 
but had other forms of retinopathy (renal, 
hypertensive, arteriosclerotic) manifested by 
vascular thromboses, hemorrhages, exudates, 
and papilledema. This retinopathy was con- 
sidered improved if the eyeground photo- 
graphs after treatment showed either complete 
disappearance or considerable clearing of the 
hemorrhages or exudates or complete disap- 
pearance of the papilledema. Eleven of the 19 
patients of whom comparable photographs are 
available showed marked improvement. 

In only one of the 32 cases in this series in 
which the patients did not have retinopathy at 
the beginning of treatment did it develop dur- 
ing the period of observation (exudates). 


Representative Case Histories 


Figures 1 through 6 are eyeground photo- 
graphs taken before treatment and after 31% 
to 60 months of treatment with the rice diet. 

Case 1—-The patient in figure 1, a 54 year 
old woman, was first seen in March 1949. She 
had had known diabetes mellitus for 10 years. 
For the first few years there was good control 
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TABLE 3 


Eerect oF Rice Ditt on RETINOPATHY IN 63 
Patients Wit Diasetes 


PERIOD OF 
NUMBER OF OBSERVATION 
PATIENTS (Months) 
(Average 
and Range) 
Specific diabetic retinopathy* 
Eyeground photographs avail- 
able for comparison 44 19 {4-102} 
Progression of lesions 9 28 (4-102) 
Lesion improved in one eye, 
progressed in other 7 19 (4-76} 
No change 15 8 (448) 
Improved 1B 25 (4-60) 
Nonspecific vascular 
retinopathy* 
Eyeground photographs avail- 
able for comparison 19 33 (4-137) 
Progression of lesions 3 8 (5-13) 
No change 5 10 (4-21) 
Improved ll 52 (8-137) 


*Comparable photographs are not available of four pa- 
tients with specific diabetic retinopathy and one with 
nonspecific vascular retinopathy, 


of the disease by diet, and she did not take 
insulin. Since 1947 she had taken 25 units of 
insulin daily. Three months before we saw her, 
she noted the beginning of impairment of 
vision. One month before we saw her, she sud- 
denly was unable to read headlines with her 
left eye. At the time we examined her, her 
vision was somewhat improved, and she could 
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pick out a few words of smaller headlines with 
her left eye. Blood pressure had increased for 
the post 10 years, 
The rice diet was started in March 1949, 
Laboratory data—Findings at the first ex- 
amination in March 1949 and in September 
1952 were as follows: 


1949 1952 
Blood pressure (average). 234/108 180/90 
Insulin {writs} _ . ris eee 18 
Blood sugar, fasting (mg. 


per 100 ec.) ; 189 Li 
Urine sugar 0 i) 
Cholesterol (mg. per 100 

ec. of serum}).........225 zzd 
Phenolsulfonphthalein 

excretion (per cent in 

two hours). . teGee ee, ee 
Albuminuria (em. per 

LOOO ee.) . . oO 0.16 
Nonprotein nitrogen 14a? 

(mg. “teh 100 ec. ~ig 

blowel ) . cbs .... 44 50 


Vision—In 1949 the patient could see well 
with the right eve, and with the left she could 
read small headlines with difheulty., There 
were hemorrhages (large and pinpoint), anew: 
rysms and numerous cottony and hard exu- 
dates throughout both fundi, the left macula 
being more involved than the right. In 1952 
vision was normal, Both fundi showed a few 
sprinkles of exudates, without hemorrhages 
or aneurysms. 

Case 2 The patient represented in figure 2 
was a 24 year old man first seen in August 
1950, He had a nine year history of diabetes 
mellitus, There was good control with diet and 
insulin; he had mot had coma, but acidosis 
had occurred at the ages of 14, 17 and 21 
years. He was asymptomatic until January 
1949, when the glare of the sun caused diffi- 
culty in vision. There were carbuncles on both 
arms at the sites of insulin injections. Insulin 
dosage had increased to &5 units. Hemor- 
thages were found in the eyes. In February 9.95.59 
1950 he experienced difficulty in reading be- 
cause the lines blurred. When driving, the 
lights were out of focus. His vision was dim, — recume 1. Case 1, 
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Heke 3. Case 3. 


and he could not read the signs on buses. 
The rice diet was started in August 1950, 
Laboratory data—Findings at the frat ¢x- 
amination in August 1950 and in August 1955 
were as follows. 


1830 135 

Blood pressure (average). 126/80 135/90 
Insulin {omits} wa TS 43 
Blood sugar, fasting (mg. 

per LOO oc.) | 272 
Urine sugar (gm. in 24 

houra) ...4.---..00. 0 1 plus 
Cholesterol (mg. per LOO 

cc. of serum } 165 156 
Phenolsulfonphthalein 

excretion (per cent im 

two hours } 73 65 
Albuminuria (gm. per 

1000 ce.)... . 0322 0.28 
Nonprotein nitrogen 

img. per LOO ec. of 

bleventd ) a3 4a 


Vision—In 1950 the patient could read 4% 
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in. print. The disks were obscured by marked 
neovascularization and beginning retinitis pro- 
liferans. There were numerous round and 
flameshaped hemorrhages, capillary aneu- 
ryama, and hard and cottony exudates bilat- 
erally, In 1955 the patient could read amaill 
print with his left eye and Vo in. print with 
the right eye, The right disk was obscured by 
a hazy veil, bart the largest part of the retina, 
especially the macular region, was almost 
clear. There were no hemorrhages or exudates. 
The disk on the left was well outlined. Neo 
vascularization had disappeared, and heron: 
rhages, exudates and aneurysms had almost 
completely disappeared. 

Case 3—A 60 year old woman was first seen 
in October 1950 (figure 3). Her past history 
included diabetes mellitus for two years, and 
weight loss for 16 years although she ate well. 
In 1948 urinalysis showed 2 plus sugar. A 
diabetic diet was prescribed but she did not 
take insulin. One and a half years before we 
saw her she had visual difficulty. Hemorrhages 
were found in the right eye. Treatment con- 
sisted of RUTORBIN® and 10 units of insulin. 
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Visual impairment in the right eye persisted. 
Five weeks before we saw the patient she had 
sudden impairment of vision in the left eye. 
The rice dict was started in October 1950. 
Laboratory data—The findings in October 
1950 compared with those in October 1955 


were as follows, 


1950 1955 

Blood pressure (average). 186/90 170/80 
Insulin (units). . 14 0 
Blood sugar, fasting (mg. 

per 1Mec.)..... 16 95 
Urine sugar. . O 0 
Cholesterol (mg. per 100 

ee, of serum). . ... 285 228 
Phenolsulfonphthalein | 

excretion (per cent in 

two fvuire).. tree GMb 40 
Albuminuria { om. per 

Ls pang El 0.16 
Nonprotein nitrogen (mg, 

per 100 ce. of blood)... 39 37 


Vision—In 1950 the patient could see con- 
tours of large objects with the right eye. With 
the left eye there was light perception only. 
There were fundal hemorrhages bilaterally, e 
pecially extensive in the left macular region. 
Marked proliferative changes were noted in 
both fundi. Im 1955 the viston in the right eye 
had improved. The patient could make out 
faces and read signs and large newspaper 
print. With the left eye there was light per- 
ception only. There were no fundal hemor- 
rhages or exudates in the right eye: except 
for proliferative changes around the disk, the 
Tetina, especially the macular region, was con- 
siderably clearer. Examination of the left eye 
showed extensive retinitis proliferans, with no 
hemorrhages. 

Case 4—The patient whose eyeground pho 
tographs are shown in figure 4 was a 42 year 
old man first seen in April 1951, Diabetes 
mellitus had been diagnosed three and a half 
years previously. He had lost 30 |b,, and the 
blood sugar level at that time was 157 mg. per 
100 ce, Treatment consisted of restriction of 
sweets, and 15 units of insulin. Blood pressure 
was elevated, Two months before we saw the 
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patient he had blurred vision in his right eye. 
Blood pressure was 230 systolic, albuminuria 
was noted, and a hemorrhage was found in the 
right eye. He was given a salt-poor diet, The 
vision in the right eye cleared; however, that 
in the left became cloudy. 

The rice dict was started in April 1931. 

Laboratory data—Comparative findings in 
April 1951 and in July 1951 were as follows. 


April fuly 


Blood pressure (average) 220/120 a 
Insulin (units)..... 15 
Blood sugar, fasting (mg. 

per LOO ox.) .. . 8 142 
Urine sugar. - O i] 
Cholesterol (mg. per 100 

ec, of gerum) . . 280 183 
Phenolsulfonphthalein | 

excretion (per cent in 

two hours) . Sat es ly 
Albuminuria (gm. per 

1000 ec.) 
Nonprotein nitrogen 

(mg. per 100 oc. of 

blood)... .cc.c..0.. 1 70 


0.22 


Vision—In April the patient could see well 
with the right eye, but had blurred vision 
with the left. Bilateral papilledema was noted, 
and numerous hemorrhages and exudates in 
both eyes. There were capillary aneurysms. 
In July the patient's vision was normal, The 
left disk was clearly outlined, The right disk 
was still slightly hazy but greatly improved. 
There were a few hemorrhages and small hard 
exudates, and fewer aneurysm, 

Case 5—A 29 year old man (figure 5) firat 
seen in May 1952 had had known diabetes 
mellitus for 19 years. The diabetes was under 
good control with 60 to 80 units of insulin 
daily, and later the dosage was 48 units. There 
was no history of coma or acidosis, and the 
urine was almost always sugar-free. For five 
years before we saw him the patient had al- 
buminuria and hypertension. Blood pressure 
al @ recent examination prior to May 1952 
was 180/110, In November 1951 he had an 
episode of blurring of vision and spots before 
the eyes. Small hemorrhages were found, and 
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subsequently he had repeated episodes of 
blurred vision. 
The rice diet was started in May 1952. 
Laboratory data—Examinationa in May 
1952 and in November 1955 gave the follow- 
ing findings. 


p952 POSS 


Blood pressure (average) 214/130 141/89 
Insulin (units) iae ace MMe 42 
Flood sugar, fasting ine 

per 100 ce.) ; 58 78 

Before lunch . 225 177 

Before dinner .. 8 61 
Urine sugar (gm. in 24 

hours } tt i) 
Cholesterol (mg. per 100 

ec. of serum) oo. OG 209 
Phenokulfonphthalein 

excretion (per cent in 

two hours | .. o4 25 
Albuminuria (gm. per 

LOOO0 ee. | 13 062 
Nonprotein nitrogen 

img. per LOO ec, of 

blo } .. 4G 45 
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Vision—In May 1952 vision was blurred. 
There were numerous hemorrhages and cot- 
tony exudates scattered throughout both fundi. 
Capillary aneurysms were noted, In Noverm- 
ber 1952 there was improvement of vision 
and regression of hemorrhages and exudates. 
In March 1953, examination showed complete 
disappearance of hemorrhages, exudates and 
aneurysms. Between March 1953 and Novem: 
ber 1955, the patient had seven checkups, 
each including eyeground photographs. There 
was no recurrence of diabetic or other reti- 
nepathy, In Nowember 1955 visual acuity was 
normal: disks were well outlined, and there 
were no hemorrhages, exudates or aneurysms. 

Case 6—The patient represented in figure 
6 was.a 65 year old woman first seen in August 
1955 with a 15 year history of diabetes melli- 
tus. When the disease was diagnosed, the 
blood sugar was 200 mg. per 100 ce., and the 
blood pressure was elevated. A general diet 
was prescribed, restricting carbohydrates, and 
40 units of insulin was given daily, The dia- 
betes was fairly well controlled. Over a period 
of 10 to 15 years before we saw her, the pa- 
tient had failing vision in the left eye, and had 
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noticed failing vision in the right eye for one 
and a half years. The patient was said to have 
“hleedings and scars" in the eyes. Rapid im- 
pairment of vision occurred in the two month 
period before we saw her. She could still see 
objects and read big headlines, 

The rice diet was started in August 1955, 

Laboratory data—Findings in August 1955 
and in December 1935 were as follows. 


Ang. Dee, 

Blood pressure (average | 190/100 146/74 
Insulin {untts | Ai) 20 
Blood sugar, fasting (mg. 

per LOO ox.) rae 06] 136 
Urine sugar... 0 0 
Cholesterol (mg. per 100 

cc. Serum}. . ee 191 
Phenolsulfonphthalein: 

excretion (per cent in 

two hours) io 
Albuminuria (gm. per 

L000 ce.) 0.1 0 
Nonprotein nilrogen 

(mg. per 100 ec, of 

bled} , 40 a0 
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Vision—In August 1955 the patient could 
read large print with cither eye. The disks 
were well outlined, and there were numerous 
hemorrhages and hard exudates in both fundi. 
In the right eye there was inferior temporal 
vein thrombosis with massive hemorrhage. 
Capillary aneurysms were noted. In December 
1955 the patient could read newspaper print. 
Disks were well outlined, and marked regres- 
sion of hemorrhages and exudates was noted. 
Capillary aneurysms were still present. 


Discussion 


It has been known since 1943" that pa- 
tients with diabetes mellitus not only tolerate 
the rice dict well but also are often benefited 
by it. (The rice dict contains $65 to 570 gm. 
carbohydrate, 20 to 25 gm, protein, leas than 
5 gm. fat, and 70 to 120 mg. sodium per 2400 
calories.) The present survey of 1M) patients 
shows again that the average blood sugar levels 
and average insulin requirements decrease. 
Although this group included many patients 
with severe diabetes, ketosis occurred only 
once, Acidosis did not occur; on the contrary, 
the plasma carbon dioxide-combining power 
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increased in the majority of cases and moved 
away from the acid toward the alkaline side. 

Patients who were obese were urged to re- 
duce. However, changes in blood augar levels, 
insulin requirements, cholesterol levels, blood 
pressure, and so on occurred both in patients 
who lost weight and in those whe did not have 
a significant weight change. 

In view of the frequency of the develop- 
ment of arteriosclerosis in dinhetic patients, 
the decrease in the serum cholesterol level 
may be of importance. 

The reduction in blood pressure and heart 
size and the improvement in abnormal electro- 
cardiographic patterns in diabetic patients 
treated by the rice diet are the same as those 
found in nondiabetic patients with cardiovas- 
eular disease who are treated with the rice 
diet. This is also true for the decrease in 
azolemia in cases in which there is renal in- 
volvement. An increase in the average phenol- 
sulfonphthalein excretion was not found, and 
we cannot yet state whether this is because a 
much longer treatment period may be neces: 
sary for this change to oceur.® 

CM particular interest was the effect of the 
rite diet on diabetic retinopathy. The ophthal- 
moscopic picture of “specific” diabetic reti- 
nopathy differs from that of renal, arterioscle- 
rotic or hypertensive vascular retinopathy. All 
forms of vascular retinopathy may occur to- 
gether with the “specific” diabetic retinopa- 
thy, as was also found in this series. 

Table 2 shows again that diabetic retinopa- 
thy develops more commonly in patients who 
have had diabetes for a long time. In the 52 
cases Without evidence of diabetic retinopathy 
the known duration of diabetes prior to the 
first examination at our institution averaged 
4.4 years; the known duration of diabetes im 
the 44 patients with “specific” diabetic reti- 
nopathy averaged 14 years. The table confirms 
further the frequent coincidence of renal dis- 
ease ond diabetic retinopathy (60 per cent). 
Table 3 indicates that at least during the peri- 
od of observation covered by this study the re- 
nal, arterioacleratic and hypertensive changes 
improved in a significantly higher percent- 
age of cages than did the “specific” retinal 
changes; the percentages were 55 and 27 per 
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cent, respectively, Hemorrhages, exudates and 
papilledema heal as well in diabetic patients 
as they do in nondiabetic patients treated 
with the rice diet. 

Diabetic retinopathy has been considered a 
sign of irreversible destruction. “The retinal 
complications of long-standing diabetes are 
grave and have an unfavorable progmostic sig- 
nificance. Any observation, therefore, is valu- 
able which indicates a favorable influence in 
at least some patients.” 

In our group of 48 patients with diabetic 
retinopathy the incidence of retinitis prolifer- 
ans, the severest form of diabetic retinopathy, 
waa very high, 63 per cent, Thirteen patients 
with dinbetic retinopathy, four of them with 
retinitis proliferana, showed marked improve- 
ment. In the 26 of the 30 cases of retinitis 
proliferans in which this lesion did not im- 
prove the patients were observed for 3 to LOZ 
months (average, 17 months), compared with 
observation periods of 4 to 60 months [aver- 
age, $4 months) in the four cases in which the 
lesion did improve, 

The effect of the rice diet on diabetes mel- 
litus with or without retinopathy has been ex- 
plained as “due to a reversible inactivation of 
the pituitary and/or adrenal gland achieving 
in a conservative and unhloody way what has 
been tried by hypophysectomy and adrenalec- 
tomy." In this connection the report’ of a 
case of improvernent in diabetic retinopathy 
after pituitary necrosis might be interesting. 
This is one of the few instances reported in 
the literature in which severe diabetic reti- 
nopathy disappeared. 

The observations of Handler and Georgi- 
ade” of our department of biochemistry are 
also interesting along these lines. They studied 
the effect of proteins on blood sugar in two 
groups of rats, the first of which received a 
low protein diet and the second a high pro- 
tein diet. They found that the rate receiving a 
low protein diet were much more sensitive to 
insulin than were the rats receiving o high pro- 
tein diet, and also that their fasting blood 
sugar concentrations were lower, This differ- 
ence in the blood sugar concentrations disap- 
peared when the animals who were on a low 
protein diet were treated with ACTH. The in- 
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vestigators concluded from these results that 
prolonged low protein diet causes the pituitary 
to secrete less ACTH. 

No matter which single factor may cause 
the effects of the rice diet on diabetes mellitus 
and its vascular complications, the rice diet 
contains less sodium, protein and fat than any 
other diet for treating diabetes mellitus. 


Summary 


A report is given on 100 consecutive pa- 
tients with diabetes mellitus associated with 
vascular disease who were treated with the rice 
diet. They were followed for from three months 
to 11 years, and the average period of observa- 
tion was 22 months. Nine patients died. 

The rice diet, which is a high carbohydrate, 
low protein, low fat, low sodium diet contain- 
ing 565 to 570 gm. carbohydrate, 20 to 25 
gm. protein, less than 5 gm. fat, and 70 to 
120 mg. sodium per 2400 calories, was well 
tolerated. Average insulin requirements as well 
as average blood sugar levels decreased. 

Manifestations of cardiovascular and renal 
disease such as hypertension, enlargement of 
the heart, electrocardiographic abnormalities, 
azotemia and proteinuria improved signif- 
cantly in the majority of cases. Hypercholes- 
teremia, present in 80 of the 100 cases, de- 
creased in 85 per cent from an average level 
of 325 mg. to an average level of 227 mg. per 
100 ce. 

The effect of the rice diet on “specific” 
diabetic retinopathy (aneurysms; punctate, 
preretinal, vitreous hemorrhages; waxy exu- 
dates; retinitis proliferans) in 44 patients was 
as follows: progression of lesions, nine cases; 
improvement in one eye but progression of 
lesion in other eye, seven; no change, 15; im- 
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proved, 13, In 19 cases in which the patients 
had hypertensive, arteriosclerotic or renal reti- 
nopathy (papilledema, hemorrhages, exudates, 
venous thrombosis), the lesions progressed in 
three, did not change in five, and improved 
in 11 cases. 

Our experience leads us to conclude that an 
attitude of resignation with regard to the prog- 
nosis in diabetes mellitus with vascular com- 
plications including diabetic retinopathy is no 
longer necessary. The course of the disease 
can be favorably changed by intensive treat- 
ment with the rice diet. 


REFERENCES 


1. Kemenen, W.: Compensation of renal metabolic dys- 
function. (Treatment of kidney disease and hyper- 
tensive vascular disease with rice diet, IJE.) North 
Carolina M. J. 6:61-87, 117-161, 1945. 

2. __—: Treatment of hypertensive vascular disease 
with rice diet. Am. J. Med. 4:545-577, 1948. 

: Tratamiento de enfermedades cardiacas y re- 

nales, retinopatias y enfermedades vasculares arte- 

rioscleroticas ¢ hipertensivas con la diets de arroz. 

Arch. med. Cuba 3:131-142, 1952. 

: Radical dietary treatment of hypertensive and 

arteriosclerotic vascular disease, heart and kidney 

disease, and vascular retinopathy. GP 9:71-93, 1954. 

: Wirkung der Reisdiaet bei experimenteller 
Hypertonie und bei Patienten mit Herz-, Nieren- 
und Gefsesskrankheiten. Ztschr. klin. Med. 152:328- 
345, 1954. 

6. Kempner, W. and Newsorc, B.: Analysis of 177 
eases of hypertensive vascular disease with papille- 
dema, 126 patients treated with rice diet. Am. J. 
Med. 19:33-47, 1955. 

7. FriepenwaLp, J. S.: Recovery from retinopathy. 
Diabetes 2:72, 1953. 

8 Ruestow, H.: Personal communication. 

9. Poutsen, J. E.: Recovery from retinopathy in a 
case of diabetes with Simmonds’ disease. Diabetes 
2:72, 1953. 

10. Hanorer, P. and Georciape, R.: Influence of previ- 
ous dietary protein and of ACTH on blood glucose 
concentration of fasting rats. Am. J. Physiol. 164: 
131, 1951. 


371 


Effect of Salt Restriction on Experimental Nephrosis 


443 
EFFECT OF SALT RESTRICTION ON EXPERIMENTAL NEPHROSIS 


Reprinted From the Journal of the American Medical Assaciation 
fanuary 4, 1965, Vol. 191, Page $i 
Copyright 1965, by American Medical Association 


Effect of Salt Restriction 


on Experimental Nephrosis 


Walter Kempner, MD 


445 
ErFect OF SALT RESTRICTION ON EXPERIMENTAL NEPHROSIS 


EXPERIMENTAL NEPHROSIS—KEMPNER 51 


AN EFFICIENT and dependable method to pro- 
duce a nephrotic syndrome experimentally has been 
developed, in which young rats are subcutaneously 
injected with aminonucleoside of puromycin. The 
animals have proteinuria, hypercholesterolemia, and 
edema, largely as free fluid in the peritoneal cavity 
and as gel in the skin. The disease can easily be 
made so severe that most of the animals die within 
one to three weeks after the injections.’” 

Steroids did not modify the disease once it had 
appeared nor did they prevent it from appearing.‘ 
Adenine (6-aminopurine), but not adenosine, tem- 
porarily delayed the onset of proteinuria, but by 
the second week the nephrotic syndrome was fully 
developed.° 

Our report deals with the death rate in this 
experimental nephrosis in the presence and absence 
of sodium chloride. 

In a typical experiment which may serve as an 
example, two groups of twenty rats each were used; 
they were female rats of the Wistar strain. When 
the rat’s average weight was 80 gm, subcutaneous 
injections of 1.75 mg of aminonucleoside of puro- 
mycin in 0.2 cc HeO were given on ten successive 
days. 

The diet of all the rats was limited to mce and 
vitamins. 

The drinking fluid of the animals in group 1 was 
tap water to which sodium chloride had been added 
to make a concentration of 181 mEq of sodium per 
liter; the drinking fluid of the animals in group 2 
was plain tap water. The average fluid intake was 
20 ce in group 1 and 17 cc in group 2. 

Two control groups of ten rats each on the same 
diet were given the same drinking fluids as groups 
1 and 2, but did not receive the injections. The 
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average fluid intake was 26 cc and 21 cc, respec- 
tively. None of the rats without nephrosis in the 
two control groups whether on water-plus-salt or on 
plain water died. 

The Figure shows the death rate in each group of 
the 20 nephrotic rats. 
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Summary 


The death rate in experimental nephrosis was 
found to be eight times higher in rats which re- 
ceived salt than in rats when salt was excluded 
from the diet. 


References 


1. Frenk, §. et al: Experimental Nephrotic Syndrome Induced 
in Rats by Amino nucleoside, Proc Soc Exp Bio Med 89:424-427, 


1955. 


2. Dubach, U.C., and Recant, L.: Enzymatic Activity of Iso- 
lated Glomerulus in Normal and Nephrotic Rats, J Clin Invest 


39:1364-1371, 1960. 


3. Enzymatic Activity of Isolated Glomerutus in Normal and 
Nephrotic Rais, editorial JAMA 174:1970, 1960. 

4. Fiegelson, E.B., Drake, J.W., and Recant, L.: Experimental 
Aminonucleoside Nephrosis in Rats, J Lab Clin Med 80:487-446, 


1957. 


5. Alexander, C., and Hunt, V.; Inhibition of Aminonucleoside 
Nephrosis in Rats: J. Effect of Adenosine and Adenosine Triphes- 


phate, Amer J Path $8:23-28, 1961. 


Sodium-Restricted Diet: Sodium Content of Various Wines 
and Other Alcoholic Beverages 


449 


SODIUM-RESTRICTED DiET: SODIUM CONTENT OF VARIOUS WINES AND OTHER ALCOHOLIC BEVERAGES 


Reprinted from The Archives of Internal Medscine 


June 1969, Vot. 123 


Copyright 2969, by American Medical Association 
Printed and Published in the United States of America 


ine and water might be un- 
W wroccted sources of error in 
the dietary treatment of heart or 
kidney disease or hypertensive vas- 
cular disease. 

If the daily intake of sodium is to 
be restricted, for instance, to 8.5 mEq 
{the amount in 6.5 gm of table salt) 
or even to less than 4 mEq {as in 
the basic rice diet} a daily intake of 
1 qt of “unsatisfactory” water con- 
taining more than 13 mEq of sodium 
per quart (which is the case in many 
places in this country) would al- 
ready exceed the total permissible 
allowance even though the patient 
might not eat or drink anything else. 
Proponents of rigid sodium restric- 
tions, therefore, have stated: “If the 
sodium concentration of the plain 
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Sodium Content of Various Wines 


and Other Alcoholic Beverages 
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water available is greater than 20 
mg/liter (0.87 mEq/liter), distilled 
water should be used.” ? 

We have recently analyzed the 
sodium contents of 68 different kinds 
of domestic and foreign wines and of 
24 different brands of beer and other 
alcoholic beverages. The results 
given in the Table show that cus- 
tomary and not excessive amounts of 
some of them are not compatible 
with even moderate sodium restric- 
tion. 


Comment 


The Table shows that the sodium 
concentration per quart of the 32 
domestic (red, white, and rosé) still 
and sparkling table wines analyzed 
was 1.4 to 52.6 mEq (average. 20.1 
mEq); of the 11 French wines. 0.4 to 
3.1 mEq (average, 1.9 mEq); and of 
the 7 German wines, 0.6 to 2.1 mEq 
{average, 1.2 mEq}. The sodium 
content of the 19 liqueurs and hard 
liquors analyzed was 0.2 to 2.5 mEq/ 
qt (average, 6.7 mEq). An Italian 
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sweet vermouth contained 1.9 mEq/ 
gt; a domestic sweet vermouth, 22.2 
mEq/aqt. 

It is obvious that 2 patient who 
drinks a quart of a table wine with 
a sodium content of 52.6 mEq {cor- 
responding to more than 3 gm of 
table salt) exceeds at least sixfold 
the maximum amount of sodium al- 
lowed in a lberal sodium-restricted 
diet, even if he has no additional 
sodium intake from any other drink 
or food. On the other hand, moderate 
amounts of alcoholic beverages with 
sodium concentrations of less than 
2.0 mEq‘qt are compatible with most 
sodium-restricted diets. 

it is recommended that patients 
who have to follow sodium-restricted 
diets should have their favorite alco- 
holic beverages tested for sodium 
content just as they do with the other 
foodstuffs which they consume, 
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Sodium Content of Various Domestic and 
imported Wines and Other Alcoholic 


Beverages 
Country of Origin Sodium, mEq/at Country of Origin 
White Wines Rose Wines 
47 Portugal Li 
1 Germany 0.6 48 France 1.9 
2 France a? 49 United States 5.0 
3. Germany 0.9 50 = Portugal 5.4 
4 Austria 1.0 §1 United States 10.8 
5 Germany 1.4 52. United States 19.8 
6 Germany ti 53 United States 46.1 
7 Germany 12 64 United States ar? 
& Germany 14 Dessert Wines 
9 United States 14 55. England 11 
10 Germany 2.1 56 slaty i959 
11 United States 2.3 57 Greece 21 
12. France 2.5 58 United States 3.3 
13. Spain 28 59 United States 4.3 
14. France 28 60 Spain 47 
18 France 3.1 61 Spain §.1 
16 United States 3.5 62 United States 77 
17 United States 3.5 63 United States 12.6 
1a“ United States 41 64 United States 22.2 
19 United States 10.3 Champagne 
20 ~—-«United States 14.1 65 France a5 
21 United States 14.2 66 United States 26 
22 ~~ United States 20.4 67 United States 4.3 
23 United States 23.0 68 United States 12.2 
24 «Spain 28.3 Beer 
25 = - United States 30.7 65 United States O5 
26 = =Spain 30.9 70 =United States 0.5 
27) = United States 34.5 7i = United States 0.5-2.8 
28 «United States 37.1 72 ~~ United States 0.5-2.8 
29 United States 40.4 73° «United States 4.2 
30 «United States 41.0 Country Sodium, 
31 United States 51.1 Type ‘: , foie mEqiat 
: iqueurs an ard Liquors 
Red! Wines 74 Gin United States 02 
32. «France 0.4 75 Bourbon United States 0.2 
33°00 “Spain 0.8 76 Bourbon United States 0.2 
34 France 15 77 Vodka United States 0.2 
F 78 «=©Cognac France 03 
35° United States a 79° Rum Puerto Rico 0.3 
36 Italy 2.3 80 «Kirsch Germany 0.3 
37 France 23 Bl Cognac France 0.4 
38 France 24 az Cognac France o4 
83 Bourbon United States 0.4 
oe. (Erance a a4 Campari italy 05 
40 United States Bes 85 Blended whiskey United States 0.5 
41 United States 12.6 86 Scotch whiskay Scotland 0.4 
42 United States 12.7 87 Drambuie Scotland G8 
A & Ouzo Greece 0.9 
mee “United States a 89 Creme a'Allash Holland 10 
44 United States 36.5 90 Cherry brandy Denmark 13 
45 United States 38.1 51 Creme de menthe United States 17 
46 Lnited States 52.6 92 Brandy Greece 2.5 
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S radically has the medical view 
of hypertension changed in the 
past 30 years that the recent series of 
national task force programs spon- 
sored by the National Heart and 
Lung Institute gave but little men- 
tion of the dietary treatment pro- 
gram for hypertension that the AR- 
CHIVES has chosen to review in some 
detail in this issue. The sharp con- 
trast between the impact of the rice 
diet treatment for hypertension that 
occurred in the late 1940s and the al- 
most forgotten status of that regi- 
men in the 1970s merits comment. It 
is clear that the drug treatment of 
hypertension and the specific surgical 
treatment of modifiable or removable 
causes of hypertension have provided 
less cumbersome and less dis- 
commodious types of therapy. When 
the rice diet treatment was enun- 
ciated, it demonstrated that malig- 
nant hypertension was a reversible 
illness, and it surely gave new heart 
to investigators and clinicians to pur- 
sue diligently other avenues of ther- 
apy. Though the Columbia University 
group among others was able to repli- 
cate the effectiveness of the Duke 
University work, few physicians were 
actually able to sustain the intensity 
of interest and the scope of commit- 
ment that the rice diet program de- 
mands. Thus, the continued effort in 
Durham became not so much an insti- 
tutional preference as it was the sin- 
gular dedication and totality of effort 


453 
WALTER KEMPNER: Enitor’s NOTE 


of a remarkable physician, Walter 
Kempner, MD. As other forms of 
treatment became available, Kemp- 
ner sustained his commitment and 
extended his efforts to other entities. 
His retirement from “active” status 
as Professor of Medicine at Duke 
University, although he remains a 
quite active consultant, is the event 
that has occasioned this special sec- 
tion of the ARCHIVES, 

Jay Skyler, MD, has sketched 
Kempner’s personal history and Eu- 
gene A. Stead, Jr., MD, has offered an 
assessment of Kempner’s role as phy- 
sician-educator-investigator. During 
the years that Duke’s Department of 
Medicine was building its broad base 
of strength, Kempner provided a 
model of clinical excellence that sig- 
nificantly complemented the bench 
science distinction of that campus. It 
takes a rich mix of varied talents to 
educate well the demanding aspirants 
of a university medical center; Kemp- 
ner’s contribution was extremely im- 
portant. Dr. Skyler, J. Caulie Gun- 
nells, MD, and Jonathan Dranov, MD, 
have reviewed the current status of 
the management of malignant hyper- 
tension, and Barbara Newborg, MD, a 
long-time associate of Kempner, has 
summarized her observations of the 
efficacy of the rice diet in pseudotu- 
mor cerebri. 

The Kempner article that had such 
a wide impact on the practice of med- 
icine is also reprinted. M.D.B. 
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Walter Kempner 


A Biographical Note 


Jay S. Skyler, MD, Durham, NC 


Ce an 
ily background, it is not surpris- 
ing that he chose medical research as 
a career. By the time of his birth, Jan 
25, 1903, both of his parents were ac- 
tive medical investigators. His father 
made the first antitoxin against the 
poison of Bacillus botulinus. His 
mother established the pathogenicity 
in humans of the bovine strain of 
Mycobacterium tuberculosis. Both 
had begun as assistants to Robert 
Koch, discoverer of the tubercle ba- 
cillus. Koch was the godfather of Dr. 
Kempner’s brother who made a name 
for himself as the American deputy 
chief counsel in the war crime trials 
in Nuremberg. 

Walter Kempner graduated from 
the Medical School of the University 
of Heidelberg in Germany in 1926. 
After internship in Heidelberg, 
where his first paper, on diabetes, was 
published, he worked in 1927 to 1928 
and again in 1938 to 1934 at the Kai- 
ser Wilhelm Institute for Cellular 
Physiology in Berlin-Dahlem, in the 
laboratory of Dr. Otto Warburg, the 
1931 Nobel laureate in biochemistry. 
From 1928 to 1933 he was Assistant 
Physician at the School of Medicine of 
the University of Berlin, under Pro- 
fessor Gustav von Bergmann. During 
these years his laboratory investiga- 
tions centered on respiration and fer- 
mentation of isolated cells, on the 
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chemical nature of butyric acid fer- 
mentation (the “red ferment”), and 
on chemical changes associated with 
tissue damage and inflammation. 
Meanwhile, in the United States, 
Frederic M. Hanes, chairman of med- 
icine at the fledgling Duke Universi- 
ty School of Medicine, was recruiting 
faculty. Eager to add a full-time med- 
ical investigator of outstanding com- 
petence to his department, he visited 
Dr. Kempner in Germany and offered 
him an appointment. Kempner ac- 
cepted and became the first salaried 
member of the Department of Medi- 
cine whose major responsibilities 
were teaching and medical research. 
Kempner studied oxidative and fer- 
mentative metabolism in a variety of 
tissues and bacteria and became espe- 
cially interested in biological oxida- 
tions. This interest led him to work on 
the effect of oxygen concentration on 
metabolic function and dysfunction 
of the kidney. Kempner’s work in re- 
nal metabolism led him in turn, at 
first reluctantly, into the clinical 
arena, where he made his revolution- 
ary contributions to dietary therapy. 
In 1939, Kempner originated the 
rice-fruit-sugar diet for treatment 
of chronic glomerulonephritis with 
uremia. The basic “rice diet,” consist- 
ing of nothing but rice, sugar, fruit, 
and fruit juices, contains in 2,400 cal- 
ories less than 150 mg of sodium, less 
than 200 mg of chloride, less than 5 
gm of fat, no cholesterol, and about 25 
gm of protein derived from rice and 
fruit. He used the diet with some suc- 
cess to treat under close supervision 
patients with acute and chronic glo- 
merulonephritis for a few days or 
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weeks. 

A major breakthrough occurred by 
accident in 1942. One of Dr. Kemp- 
ner’s patients, a 33-year-old North 
Carolina farmer’s widow with chronic 
glomerulonephritis and papilledema, 
apparently was baffled by Kempner’s 
German accent. She understood on 
discharge from the hospital that she 
was to eat rice, but misunderstood his 
instructions to return in two weeks. 
After two months, she returned to 
the medical ward with dramatic re- 
duction of blood pressure from 190/ 
120 to 124/84 mm Hg, resolution of 
retinal hemorrhage and papilledema, 
and a noticeable decrease in heart 
size. Her success with more long-term 
adherence to the rice diet regimen led 
Kempner to expand his studies and to 
apply long-term dietary therapy to 
patients with severe renal disease. 
Some of them did surprisingly well, 
surpassing his most optimistic expec- 
tations, One of the more striking fea- 
tures was the improvement of blood 
pressure. This led Kempner to try his 
diet in patients with essential hyper- 
tension, both benign and malignant. 
The majority of these patients also 
responded to the dietary treatment. 
The remarkable observations were 
made that not only could the disease 
progress be arrested, but that there 
could be a reversal to normal of ear- 
diomegaly; of electrocardiographic 
abnormalities; and of hemorrhagic, 
exudative neuroretinopathy. Failing 
kidney function could be restored if 
the treatment was continued for a 
long period of time. 

Later, struck by the beneficial re- 
sults achieved in glomerulonephritis 
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and hypertensive cardiovascular dis- 
ease, Kempner applied his dietary 
therapy to patients with diabetes 
mellitus, especially those with vascu- 
lar complications. Despite the high 
carbohydrate content of the diet, in- 
sulin requirements fell and vascular 
complications, including advanced di- 
abetic retinopathy, were amelio- 
rated. This improvement occurred in 
diabetic patients both with and with- 
out accompanying weight loss. How- 
ever, the successful loss of large 
amounts of weight in some diabetic 
and hypertensive patients led to the 
referral to Kempner of a large group 
of patients with severe obesity and 
related metabolic and psychological 
problems. 

As Kempner’s early work in the 
successful treatment of severe renal 
and hypertensive vascular disease 
was contrary to existing dogma, it 
was met with considerable skepti- 
cism, With little else to offer patients 
with these problems, several groups 
in this country and abroad launched 
intense investigations in the late 
1940s and early 1950s—investigations 
that confirmed Kempner’s observa- 
tions. 

The rice diet is a regimen difficult 
to administer and difficult to tolerate. 
Therefore, as the years have gone by 
and newer drug therapies have be- 
come available, the direct applica- 
bility of the rice diet for the treat- 
ment of hypertension has diminished. 
These subsequent discoveries have 
somewhat obscured the impact of 
Kempner’s observations on medical 
history. Therefore, for the sake of 
clarification, it is important to note 
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those areas where Kempner's contri- 
butions became the basis for modern 
therapy. First, the restriction of s0- 
dium in the treatment of hyperten- 
sion and cardiovascular renal disease 
is today, as a consequence of Kemp- 
ner’s research, standard practice, 
whether achieved by “low salt” diets 
or pharmacologically through the use 
of diuretics. Second, one of the main- 
stays in the treatment of renal dys- 
function is the “low protein” diet. 
Third, the use of low-cholesterol and 
low-fat diets is now widely pro 
claimed as an important measure in 
attempting to prevent atherosclerosis 
and coronary artery disease. Fourth, 
current recommendations state that 
“every effort should be made by the 
physician to control the symptomatic, 
maturity-onset diabetic with diet 
alone.’ And recently, much attention 
has been given to the use of “high- 
carbohydrate” diets for treatment of 
diabetes, even leading to the revision 
of the American Diabetes Associa- 
tion’s recommendations about dietary 
therapy? Fifth, the associated mor- 
tality and morbidity (in terms of 
hypertension, cardiovascular disease, 
carbohydrate intolerance, and choles- 
terol and triglyceride alterations) of 
obesity have become well-recognized. 
In all of these conditions, the rice diet 
has proven efficacious. It uniquely 
combines a low-salt, low-protein, low- 
fat, and low cholesterol regimen and 
it allows for a degree of restriction of 
these substances greater than ordi- 
narily achievable, The principles es- 
tablished with this diet by Kempner’s 
work, in extreme, now have been ap- 
plied, in moderation, to all these med- 
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ical problems. His pioneering efforts 
have borne much fruit. 

It is also worth noting that Kemp- 
ner, impressed by the severe compli- 
cations he saw, was one of the first to 
stress early treatment of even moder- 
ate hypertension. That this approach 
was justified is evidenced by its adop- 
tion by most physicians, with the re- 
sulting sharp decrease in recent years 
of the incidence of malignant hyper- 
tension and of hypertensive complica- 
tions. The Veterans Administration 
Cooperative Study clearly documents 
the benefits of this course of action.*" 

In addition, Kempner also was one 
of the first to stress exercise as an 
adjuvant in the treatment of car- 
diovascular disease, an approach now 
widely used. His careful records of 
the clinical course of his patients have 
been detailed prospectively on fiow 
sheets since 1940. This is interesting 
to me in view of the current interest 
in problem-oriented records and flow 
sheets. In this regard, it is intriguing 
that Kempner was not satisfied with 
“diagnoses” but rather approached 
“problems.” Finally, Dr. Eugene 
Stead has noted that observing Kemp- 
ner’s use of nonprofessionals in the 
detailed care of his many patients 
contributed to his initiation of the 
concept of Physician’s Assistants. 

Walter Kempner has had a pro- 
found influence on all those who 
passed through Duke Medical Center, 
be they faculty or student. His unique 
contributions to the Medical Center, 
to his many patients, and to medicine 
in general have earned him a position 
of great esteem among his colleagues 
and they have brought international 
recognition to Duke University Medi- 
cal Center. In August of 1972 after 38 
years on the active faculty, Walter 
Kempner became professor emeritus 
of medicine and now serves in a con- 
sultant capacity. To recognize in 
small part the contributions he has 
made to his patients, to medicine, and 
to Duke University Medical Center, 
the Department of Medicine has es- 
tablished an endowed professorship 
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to be known as the Walter Kempner 
Professorship of Medicine. Dr. An- 
drew G. Wallace, professor of medi- 
cine and chief of the cardiology sec- 
tion at Duke, has been named the 
first incumbent. 


Waiter Kempner 
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Birth date: Jan 25, 1903 

Education: MD, University of Hei- 
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Duke University School of Medi- 
cine: Associate in Medicine, 1984- 
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fessor of Medicine, 1947-1952 
Professor of Medicine, 1952-1972 
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Walter Kempner: 


A Perspective 


Eugene A. Stead, Jr, MD, Durham, NC 


n January 1947, I came to Duke 
Medica] School as professor of 
medicine, chairman of the Depart- 
ment of Medicine, and physician-in- 
chief of Duke Hospital. I was directly 
responsible for the care of staff pa- 
tients and for any private patients 
who came to me for medical services. 
The medical students, interns, and 
residents supervised the care of the 
staff patients under guidance from 
the senior staff and me. They also 
helped with the care of private pa- 
tients, both those of my own and of 
other members of the staff. From the 
beginning, the students and house 
staff pointed out to me that edema- 
tous patients and patients with ma- 
lignant hypertension treated by 
Kempner with his rice diet did better 
than the patients treated by me with 
digitalis, diuretics, and moderate so- 
dium restriction. My own observa- 
tions supported theirs and, with the 
aid of the Durham-Orange County 
Heart Association, Bernard C. Hol- 
land, MD and I opened a Heart House 
to provide rice diet therapy for the 
staff patients of Duke Hospital. We 
made no new advances. We did have 
the satisfaction of seeing many of our 
previously difficult patients do re- 
markably well. 
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Kempner did not try to minimize 
the problems of vascular disease. He 
did not try to gloss over the illness 
with symptomatic treatment. The pa- 
tients knew that the treatment was 
long and difficult but that, all along 
the way, they would have a good 
chance of seeing objective improve- 
ment in edema, heart size, electrocar- 
diographie abnormalities, blood pres- 
sure, optic fundi, cholesterol levels, 
and urea levels. Kempner initiated a 
form of protection from the demands 
of daily living that was reminiscent 
of that provided by a tuberculosis 
sanatorium. 

Kempner realized that all dieters 
are liars and, therefore, substituted 
the analysis of the 24-hour urine col- 
lection for a dietary history. Any 
break in the rice diet would cause a 
rise in chloride, sodium and nitrogen 
levels. Kempner’s patients believed 
that he had second sight, because he 
always spotted breaks in diet. 

The rice diet was low in calories, 
protein, and sodium chloride. It was 
relatively high in potassium and ade- 
quately supplemented by vitamins. 
Kempner demonstrated that, with a 
complete protein, such as rice, and an 
adequate supply of carbohydrate, ni- 
trogen balance could be achieved af- 
ter a few weeks on as little as 4 gm of 
nitrogen per day. The amounts of sol- 
ids excreted in the urine were tre- 
mendously reduced. 

The reduction in protein was essen- 
tial if the sodium and chloride con- 
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tent of the diet was to be maintained 
at the levels demanded by Kempner. 
Any increase in other proteins invar- 
iably ended up with a larger excre- 
tion of electrolytes. The sharp reduc- 
tion in sodium and chloride intake 
resulted in a fall in glomerular filtra- 
tion and a reduction in blood flow, 
Nevertheless, the total effect on nitro- 
gen values in the blood was favorable. 
Less wise doctors than Kempner, re- 
stricting sodium and chloride with 
less attention to nitrogen, have re- 
duced filtration rates and blood flow 
with an increase in blood urea nitro- 
gen. 

Kempner restricted fluids because 
patients with kidney disease on this 
low intake of salt were very suscep- 
tible to water intoxication. This dan- 
ger was increased if the kidney could 
not conserve sodium and potassium 
normally. Of course, patients who fol- 
lowed the diet were rarely thirsty. In- 
tense thirst usually accompanied 
breaks in the diet. 

Kempner showed that his patients 
became insulin-sensitive and that the 
dose of insulin required by diabetic 
patients was decreased, It was inter- 
esting to watch the diabetic patient 
adapt to this high carbohydrate diet. 
The patient would watch himself for 
impending signs of ketosis, The phy- 
sicians, knowing that his insulin re- 
quirements would fall, watched him 
for signs of hypoglycemia. In 1945, 
Dr. Kempner published his first eye- 
grounds pictures showing the dis- 
appearance of exudates and hemor- 
rhages in a diabetic patient. 

Kempner demonstrated that his 
diet would lower serum cholesterol 
levels and that this lowering could 
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be maintained. He showed the dis- 
appearance of xanthoma. 

Kempner treated many patients 
with renal disease. The edema, hy- 
percholesterolemia, hypoproteinemia, 
and hypertension responded well. He 
believed that he improved the under- 
lying pathologic findings, but he 
never had an untreated group of 
his own for comparison, He demon- 
strated that nephrotic children wast- 
ing large amounts of protein did well 
on the rice diet. The proteinuria de- 
creased dramatically and the children 
showed good growth. 

Kempner’s greatest triumphs came 
in the treatment of malignant hyper- 
tension. Here was a dramatic disease 
of short duration in which he could 
demonstrate reversibility. The out- 
come of the disease was well enough 
known so that the favorable effects 
could be reasonably attributed to diet. 
Patients who at that time would have 
died in all other hospitals had a rea- 
sonable chance for survival if they 
came under Kempner's care. The clos- 
ing sentence of a talk which he gave 
25 years ago to the 30th Annual Ses- 
sion of the American College of Phy- 
sicians was as follows: “The impor- 
tant result is not that the change in 
the course of the disease has been 
achieved by the rice diet but that the 
course of the disease can be changed.” 

It is of interest to consider why 
Kempner has received in this country 
little recognition for his tremendous 
achievements. 

He did not appeal to the scientific 
community, It wanted him to set up 
various kinds of contro] studies. He 
contended that each patient was his 
own control and that there were al- 
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ready enough studies of patients 
treated by other forms of therapy. He 
was unwilling to deny any of his pa- 
tients the full benefit of what he 
thought was best. Moreover, he 
pointed to his unequivocal results on 
rats with experimental hypertension, 
nephrosis and polyarteritis. 

He has made many enemies be- 
cause he has been honest and un- 
compromising and has never spent a 
single hour of his life, except for some 
scientific talks on rare occasions, in 
any society or even in a committee 
meeting. > ‘ 

He treated all forms of vascular 
disease—mild, intermediate, and se- 
vere. He was not concerned about the 
patient’s symptoms, The patient’s 
physician at home knew that the vas- 
cular disease was in many instances 
not the cause of the complaining. 
When the patient returned home af- 
ter three months of rigid therapy di- 
rected at an asymptomatic disease, 
the physician saw red. But in Kemp- 
ner’'s defense, for many years he 
saw more destructive vascular disease 
than any other physician. In many 
instances, the disease destroyed the 
patient in spite of everybody’s best 
efforts. It is little wonder that Kemp- 
ner treated mild disease seriously. 

He believed in maximal. therapy, 
with the rice diet being the most radi- 
eal dietary restriction that he could 
apply. He used this diet for all pa- 
tients with hypertension, heart fail- 
ure, renal failure, diabetes, and obe- 
sity. He took moderate obesity as 
seriously as advanced diabetic retin- 
opathy. Things are more black or 
white in Kempner’s mind than in the 
minds of most other physicians. 
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Treatment of Hypertensive Vascular 
Disease with Rice Diet’? 


WaLTer KEMPNER, M.D. 
Durham, North Carolina 


HE treatment of hypertensive vas- 

cular disease with the rice diet? was 

suggested by observations made on 
the protein, fat and carbohydrate meta- 
bolism of isolated kidney cells under various 
pathologic conditions (cell injury and/or 
changes in pH, sodium bicarbonate con- 
centration, oxygen tension and metaboliz- 
able substrate*""!). 

Until 1944 the consensus was that dietary 
treatment was useful in kidney disease but 
of no value in hypertensive vascular disease. 
“Fhe diet in uncomplicated hypertension 
requires no essential change from the 
normal. There is no justification for restric- 
tion of protein intake, indeed, such restric- 
tion may result in anemia.and other 
evidences of malnutrition. Likewise, in the 
absence of edema or paroxysmal dyspnea, 
the restriction of salt is unwarranted; 
claims that such restriction may lower the 
blood pressure have not been substantiated. 
Obesity should be avoided for the same rea- 
sons that apply to normal individuals and 
not because of any demonstrated relation- 
ship to hypertensive disease.”’1* “No dietary 
treatment is known which has a specifically 
favorable effect on essential hypertension.” 

The rice-fruit-sugar diet is more rigid 
than any of the fat-poor, salt-poor or pro- 
tein-poor “hypertension” diets. (The thera- 
peutic possibilities and limitations of these 
will not be discussed here.) The rice diet 
contains in 2,000 calories not more than 5 
Gm. of fat and about 20 Gm. of protein 


derived from rice and fruit and not more 
than 200 mg. of chloride and 150 mg. of 
sodium. A patient takes an average of 250 to 
350 Gm. of rice (dry weight) daily; any kind 
of rice may be used provided no sodium, 
chloride, milk, etc. has been added during 
its processing. The rice is boiled or steamed 
in plain water or fruit juice, without salt, 
milk or fat. If the sodium concentration of 
the plain water available is greater than 
20 mg. per liter, distilled water should be 
used. All fruit juices and fruits are allowed, 
with the exception of nuts, dates, avocados 
and any dried or canned fruit or fruit 
derivatives to which substances other than 
white sugar have been added. Not more 
than one banana a day should be taken. 
White sugar and dextrose may be used ad 
libitum; on an average a patient takes about 
100 Gm. daily but, if necessary, as much as 
500 Gm. daily should be used. Tomato and 
vegetable juices are not allowed. Usually 
no water is given and the fluid intake is 
limited to 700 to 1,000 cc. of fruit juice per 
day. Supplementary vitamins are added 
in the following amounts: vitamin A 5,000 
units, vitamin D 1,000 units, thiamine 
chloride 5 mg., riboflavin 5 mg., niacina- 
mide 25 mg., calcium pantothenate 2 mg. 
No other medication is given unless it is 
specifically indicated. 

During the first period of “regulation” 
on the diet, the patient should be under 
constant medical supervision and blood 


* From the Department of Medicine, Duke University, School of Medicine, Durham, N. C. 
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TREATMENT OF HYPERTENSIVE VASCULAR DISEASE WITH Rice DIET 


Rice Diet in Hypertension— Kempner 


C.K., 897522 (m), Sl. Hypertensive Cardiovascular Disease, Cardiac Foiture. 
e— RICE 


DIET 


15 3 5 26 10 26 
Jonuary Februory March 
1947 


Fic. 1. C. K., male, fifty-one years of age. The patient had hypertensive vascular disease of seven years’ dura- 
tion, auricular fibrillation, cardiac failure of one year’s duration, enlargement of liver and spleen and ascites. 
Previous treatment: digitalis, mercurials, ammonium chloride; codein; low salt, low fat, high protein dict; 
paracentesis 12 times in past year. January 15 to 21, 1947: Blood pressure, average, 174/97; NPN 44 mg. per 
100 cc, blood; venous pressure 380 mm. of saline; total] PSP excretion in two hours: 39 per cent. Rice diet 
started January 18, 1947, was strictly followed. All medication discontinued. On March 17, 1947, NPN 27 mg. 
per 100 cc. blood. March 24 to 30, 1947: Blood pressure, average, 137 /82__________Ascites and edema un- 
checked by digitalis, mercurials, ammonium chloride, low salt high protein diet disappeared on rice dict with- 


out medication. There was a 14 Kg. weight loss in sixty-cight days. 


and urine chemistry should be checked 
frequently. 

Rest in bed, unless the severity of the 
condition demands it, is neither necessary 
nor desirable. 

It is not unusual for the weight to decrease 
more or less markedly during the first 
twenty days. The reason for this weight 
loss may be that the amount of food given 
does not cover the caloric requirements; 
in this case the amount of rice, fruit and 
sugar must be increased unless reduction 
of weight is indicated. Another reason may 
be that the patient does not eat the full 
amount of his diet during the first period of 
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adjustment. The most frequent cause is the 
loss of visible or invisible edema; for ex- 
ample, one patient with marked edema lost 
63 pounds in the first sixteen days on the 
diet (no digitalis, mercurials, etc., were 
given).* Figure 1 shows the weight chart of 
another patient, a fifty-one year old physi- 
cian, with hypertensive heart disease and 
auricular fibrillation whose persistent liver 
enlargement, ascites and edema had not im- 
proved in spite of intensive treatment with 
digitalis, mercurials, ammonium chloride, 
salt-poor diet and frequent paracenteses. 
As a rule the diet should be continued 
without modification until those conditions 
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M.C., BBS425 (m}, 45, Myocardio! Aneurysm. 


<—RICE OF 7 - 
+ Lor. meat 5 x wk. —> 


+ 1 oz. meat 2 x wh 
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Fig. 2. Increase of plasma proteins on rice diet (for history see Figure 17). 


which were the indication for its use have 
disappeared. Then small amounts of non- 
leguminous vegetables, potatoes, lean meat 
or fish (ail prepared without salt or fat) 
may be added. But only so much additional 
food should be allowed as can be taken 
without producing undesirable changes in 
blood pressure, heart size, electrocardio- 
gram, eyegrounds, non-protein nitrogen, 
etc. When a critical condition of heart, 
kidney or retina exists, the strict rice diet 
should be continued indefinitely provided 
that the equilibrium between intake and 
loss of those substances which are indis- 
pensable for the body is maintained. 


CHEMICAL CHANGES PRODUCED BY THE RICE 
DIET 


Nitrogen Metabolism. Because of the pro- 
tein-sparing effect of carbohydrates, the 
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protein equilibrium is maintained in spite 
of the low protein content of the rice diet. 

A minimum of 50 Gm. of protein (type 
of protein not specified) has been postu- 
lated as the so-called “‘wear and tear quota” 
necessary to cover the daily protein require- 
ments. However, since this figure is derived 
from the total nitrogen excretion of fasting 
individuals, which is about 7 Gm. in the 
urine and 0.9 Gm. in the stools, it indicates 
only the amount of the body protein 
broken down in fasting (7.9 X 6.25 = 49,4). 
In patients who have followed the rice diet 
for two months or more the daily urinary 
total nitrogen excretion is less than one 
third of that in fasting. It averages 2.26 
Gm.§ If an allowance of 0.9 Gm. per twenty- 
four hours is made for the excretion of 
nitrogen other than that excreted in the 
urine, the total nitrogen loss in twenty-four 
hours is about 3.16 Gm. With a daily intake 
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240 


ALL. Cm. 23} 


mm Mg 


2: 23 OS 49 

DAYS ON RICE DIET 
Fic. 3. R. L., male, twenty-three years of age. This pa- 
tient had hypertensive vascular disease of three years’ 
duration. He was previously treated with a “modified 
rice diet.” EKG T, inverted. (Fig. 22.} Total PSP ex- 
cretion in two hours: 2.5 per cent; NPN 79 mg. per 100 
cc. blood; cholesterol 340 mg. per 100 cc. serum, There 
was advanced retinopathy. (Fig. 30.) Rice diet started 
December 18, 1945 and strictly followed for three months 
(8-21 mg. Cl per 100 cc. of urine). March 17, 1946: 
NPN 60 mg. per 100 cc. of blood; cholesterol 173 mg. 
per 100 cc. serum._____ Decrease in blood pres- 
sure started in first week of rice diet. 


1 T 14 42 


of 3.16 X 6.25 = 19.8 Gm. of protein, 
these patients are in nitrogen equilibrium. 

In fasting the daily urea nitrogen excre- 
tion in the urine is about 5.5 Gm, In the 
urine of patients who have followed the rice 
diet for two months or more the average 
daily urea nitrogen excretion is 1.1 Gm.° 

In fasting the blood non-protein nitrogen 
and the blood urea nitrogen concentrations 
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TABLE 1 
AVERAGE NPN AND UREA-N OF 261 FATIENTS WITH 
HYPERTENSIVE VASCULAR DISEASE 
(Initial NPN 20 to 45 mg. Per 100 cc. Blood} 


NPN Urea-N 
Average 
N Period | Average | Average | Average | Average 
. of Before After | Before | After 
be Treat- {Rice Diet|Rice Diet|Rice Diet|Rice Diet 
Patients 
ment | oF 
(Days) 
Mg. Per | Mg. Per} Mg. Per | Mg. Per 
100 cc. | 100 cc, | 100 ce. | 100 ce. 
NPN and Urea-N Increased 
13 62 31 35 12.5 16.0 
NPN Increased, Urea-N Decreased 
10 74 ce) 32 11.4 7.5 
NPN Decreased, Urea-N Increased 
3 83 32 31 8.9 12.8 
NPN and Urea-N Decreased 
235 169 34 26 14.4 7.3 
Total 
261 106 34 27 14.1 7.8 


are higher than normal; on the rice diet 
they are lower than normal.’ Table 1 shows 
the non-protein nitrogen and urea nitro- 
gen in a series of 261 non-uremic patients 
with hypertensive vascular disease. The 
non-protein nitrogen before the diet ranged 
from 20 to 45 mg. per 100 cc. of blood; 
the average was 34 mg. After the dict it 
ranged from 18 to 45 mg.; the average 
was 27 mg. The urea nitrogen before the 
diet ranged from 4.8 to 30.3 mg. per 100 cc. 
of blood; the average was 14.1 mg. After 
the diet it ranged from 1.2 to 30.4 mg.; 
the average was 7.8 mg. 

In starvation, hemoglobin and plasma 
protein concentrations decrease; on the rice 
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Taare 
EFFECT OF HIGH AND LOW PROTEIN DIZTS ON URINARY 
TOTAL NITROGEN AND CREATININE OF NORMAL MAN 


{Fo.n!) 
6 Gm, 
i me« 
Egg-Milk Start 


Diet Diet 
(3rd Day) (7th Day) 


Total nitrogen 
(mg. N per 24 hr.}......... 16,800 3,600 


Creatinine (mg. N per 24 hr.}. . | 580 600 


TaRLe m 
EFFECT OF FASTING ON URINARY CREATININE AND CREATINE 
OF NORMAL MAN (BENEDICT!) 


6th Day |12th Day 
Fasting 
(Weight | (Weight | (Weight 
59.6 Kg.)|55.9 Kg.)|53.6 Kg.) 


Creatinine 

(mg. N per 24hr.)....| 480 390 370 
Creatine 

(mg. N per 24 hr.}.... 0 130 120 
Total creatine bodies 

(mg. N per 24 hr,)..,.| 480 520 490 


diet hemoglobin and plasma protein levels 
are maintained.® (Fig. 2.) 

The excretion of creatinine plus creatine 
(total creatine bodies) has been supposed to 
remain fairly constant in spite of variations 
in protein intake and nitrogen excretion. 
(Table n). 

The excretion of the total creatine bodies 
does not decrease in one to twelve days of 
fasting. The creatine fraction increases. 
(Table m1.) 

The excretion of total creatine bodies 
decreases markedly on the rice diet; the 
excretion of creatine does not increase. 
(Table rv.) 

The decrease in the excretion of total 
creatine bodies ranged from 7 to 48 per cent, 
averaging 29 per cent; the decrease in 
weight ranged from 0 to 11 per cent, with 
an average of 6 per cent. 
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TABLE 1v 
CREATININE AND CREATINE IN URINE OF TWENTY-TWO 
PATIENTS (FIFTEEN MEN, SEVEN WOMEN} WITH HYPER- 
TENSIVE VASCULAR DISEASE 


After 
Before) 35 Days 
Rice 
Di (av.) on 
tet | Rice Diet 
Creatinine (mg. N per 24 hr.}.. 346 
Creatine (mg, N per 24 hr.).. 19 
Total creatine bodies (mg. N ‘per 
yO Re ee ee ee ee 365 


Taste Vv 
TOTAL SERUM GHOLESTEROL Or 284 
HYPERTENSIVE VASCULAR DISEASE 


PATIENTS WITH 


Mg. Cholesterol Per 


Initial Average! 100 cc. of Serum (average) 
Concentra- N Period 
tion i 
(Mg. Per 
100 ce. 
of Serum) oo 
Increased +24 
Increased 
to 220 
110-216 | or over +32 


—j —__} ___ |__.»__ 


61 109 195 


187 


Increased 


or constant 250 


Decreased 


220-585 |——---— 
Decreased 


delow 220 132 $1 273 177 


201 82 286 204 


110-585 284 90 257 192 


As far as the metabolism of kidney cells 
is concerned rice protein cannot be indis- 
criminately replaced by other protein. Pro- 
teins differ from each other in regard both 
to the type and the relative proportion of 
the various amino acids of which they are 
composed. They also differ in regard to the 
rate and degree of assimilation; 30 Gm. 
of a protein of which 88 per cent is assimi- 
lated may be preferable to 50 Gm. of 
a protein of which only 40 per cent is 
assimilated. 
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8.K. (f. 35} 


2 SS 4 49 
DAYS ON RICE DIET 


7 14 2 


Fic. 4. B. K., female, thirty-five years of age. Patient had hypertensive 
vascular disease of eleven years’ duration beginning during the cighth 
month of her second pregnancy. Of two brothers with hypertensive vascular 
disease, one had diced at the age of thirty-seven (stroke). The patient had 
two retinal hemorrhages. Previous treatment: rutin, vitamin K, sedatives. 
Total PSP excretion in two hours 64 per cent; serum cholesterol 250 mg. per 
100 cc, Rice diet waa started April 23, 1947, and strictly followed {7-14 mg. 
Cl per 100 cc. of urine), No medication was given._____A decrease in 


blood pressure began in third week on rice dict. 


The factor of assimilation may be im- 
portant not only because of the amount of 
protein that can be utilized to meet the 
body requirements but also because of the 
amount of the non-utilized protein fraction, 
the fate and réle of which have yet to be 
determined. 

Cholesterol. The relation between serum 
cholesterol and vascular disease (arterio- 
sclerosis, coronary disease, vascular retino- 
pathy, hypertensive vascular disease) has 
been the subject of extensive study. 

Hypercholesterolemia, regardless of its 
primary cause in a given case, is just as 
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significant a metabolic disturbance as per- 
sistent hyperglycemia or hyperuricemia and 
should probably be considered as serious 
a disease, as far as potential consequences 
are concerned, as diabetes mellitus and 
gout. 

Hypercholesterolemia decreases markedly 
with the rice diet.’*!! Table v shows the 
effect of the diet on the total serum choles- 
terol concentration of 284 patients with 
hypertensive vascular disease. Two hundred 
one of these patients (i.e., 70 per cent) had 
hypercholesterolemia (cholesterol concen- 
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J.A.A. {m. 64} 


————— ANCE DIET 


10 days on | n 2 3) a 


salt poor, fat poor diet DAYS ON RIGE DIET 


S19z magt 2 x woekty 


+102 maot 6x weghty 


2months 5 


Fig. 5. J. R. R., a male, sixty-four years of age, had hypertensive vascular discase of six years’ 
duration, four retinal hemorrhages and severe headache. He was treated previously with potas- 
sium thiocyanate. Total PSP excretion in two hours, 32 per cent, On October 7, 1946: Transverse 
diameter of heart, 15.2 cm; diameter of great veasels, 10.5 cm.; weight, 62.8 Kg. Rice diet was 
started October 17, 1946, and strictly followed (4-9 mg. Cl per 100 cc. of urine), No medication 
was given. The patient was working and was asymptomatic. May 2, 1947: Transverse diameter 
of heart, 11.9 cm.; diameter of great vessels, 8.6 cm.; weight, 64.4 Kg. No retinal hemorrhages 
were present, There was reduction in heart size and in size of great vessels. (Fig, 8.) 

Decrease in blood pressure was definite after 105 days. 


tration of at least 220 mg. per 100 cc. serum) 
at the beginning of the diet. 

Four patients whose serum cholesterol 
concentration was below the upper limits of 
normal had an increase to a hypercholes- 
terolemic level (average before rice diet 
208 mg. per 100 cc. serum, after rice diet 
240 mg. per 100 cc. serum). One hundred 
thirty-two patients who had hypercholes- 
terolemia had a decrease to a normal level 
(average before treatment 273, after treat- 
ment 177 mg. per 100 cc. serum). (Table v.) 

Starke’* examined the concentration of 
free and esterified cholesterol in the serum 
of seventy-nine patients with hypertensive 
vascular disease who had a total cholesterol 
concentration of 220 to 463 mg. per 100 cc. 
of serum at the beginning of the diet. Free 
cholesterol and esterified cholesterol esters 
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decrease on the rice diet in about the same 
proportion. (Table v1.) 

Chloride, Sodium, Potassium. Therapeutic 
results with sodium chloride restriction such 
as those obtained by Allen and Sherrill?’ 
and by Volhard?* were explained by Fish- 
berg’ on the assumption that the unpalat- 
ability of the diet led to an inadequate 
caloric intake and thus to a reduction of the 
metabolic rate. According to Page’® the 
results obtained were due not to salt re- 
striction but to “rest in bed and the psy- 
chotherapy of constant attention.” 

The treatment with the rice diet, which 
includes rigid sodium and chloride restric- 
tion, made it possible to determine the 
effect of a prolonged minimal intake of 
sodium and chloride on the concentration 
of these ions in blood, serum and urine. 
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¥.S.,mote, 51. Hypertensive Cardiovascular Disease. 
B 56752, Endative Retinopathy. PSP (2 br}: 27%. 


14 Tomato Daily Added 


a 
Auquat 1945 Nov. 1945 


@ Averoge BP Readings 
= in Hospital 


10x, Meat 4 x Weekly 
Added 


Morch 1946 = Moy 1946 


Fic. 6. V. S., a male, fifty-one years of age, had hypertensive vascular disease of eleven years’ 
duration and retinal exudates. Previous treatment consisted of rest, sedatives and a “modified 
rice diet” for one month. Total PSP excretion in two hours: 21-33 per cent. Rice diet was started 
August 6, 1945, and strictly followed (5-20 mg. Cl per 100 cc. of urine), No medication was 


given. Working hours were restricted 
sure after the third month of rice diet. 


In a series of 213 patients treated with the 
rice diet the lowest urine chloride concen- 
tration found was 48 mg. Cl per liter with 
a total urinary excretion of 18 mg. Cl in 
twenty-four hours in a patient with hyper- 
tensive vascular disease who had been on 
the rice diet for seventy days. The plasma 
chlorides were 93.1 mEq. (as NaCl: 544 
mg. per 100 cc.). The average values of 381 
determinations of the plasma chlorides in 
ninety-one non-uremic patients with hyper- 
tensive vascular disease or primary kidney 
disease were: before rice diet, 97.0 mEq. 
per 1,000 cc. of plasma; after forty-four 
days (average) of rice diet, 91.7 mEq. per 
1,000 cc. of plasma.® 

Table vm gives a comparison of the con- 
centrations of chloride, sodium and potas- 
sium in the urine of persons on a normal diet 
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‘There was a gradual decrease of blood pres- 


and of patients after two months on the rice 
diet." 

The average values of the chloride, so- 
dium and potassium concentrations and 
their ratios in whole blood, serum and urine 
in thirty-seven patients with hypertensive 
vascular disease treated with the rice diet 
for an average of thirty-six days are shown 
in Tables vt and 1x. 

In thirteen of the thirty-seven patients 
there was “‘secondary” renal involvement; 
in twenty-four patients there was no evi- 
dence of renal involvement. The sodium 
chloride content of the diet of many of 
these patients had been limited before they 
were started on the rice diet. None of these 
patients was in renal failure with sodium 
chloride leakage. 
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The following average changes were 
found: In the urine there was a decrease 
in the sodium concentration of 99 per cent 
and in the chloride concentration of 96 per 


TABLE VI 
FREE AND ESTERIFIED CHOLESTEROL IN THE SERUM OF 
79 PATIENTS WITH HYPERTENSIVE VASCULAR DISEASE 


After 


cent and an increase in the potassium con- 
centration of 78 per cent. The sodium to 
potassium ratio decreased by 99 per cent 
and the chloride to potassium ratio by 97 
per cent. There was a decrease of 79 per 
cent in the sodium to chloride ratio. All 
these changes are statistically significant. 
In whole blood there was a statistically 
significant decrease of 4.3 per cent in the 


spiky 159 Days sodium concentration corresponding to an 
Diet Pain crease in hemoconcentration. There was 
a statistically significant decrease of 5.6 per 
cent in the chloride concentration. The 
Free cholesterol (mg. per 100 cc. sodium to chloride ratio remained constant. 
a Cholcekerol Cong. per 160 ed es There was a statistically insignificant in- 
GE) MAMI) Sooo cise re cuees 205 146 crease of 0.8 per cent in the potassium 
Total cholesterol (mg. per 100 ce. concentration and a statistically insignifi- 
aca gee ae age a a al cant decrease of 3.4 per cent in the sodium 
to potassium ratio. The chloride to potas- 
sium ratio showed a decrease of 4.7 per 

TasLe vul 


URINE CHLORIDE, SODIUM, POTASSIUM ON “NORMAL” DIET 
AND ON RICE DIET 


Chloride (Gm. CI per 1,000 cc.), . 
Sodium (Gm. Na per 1,000 ce.).. 
Potassium (Gm. K per 1,000 cc.}. 
Gm. Na/Gm. K Ratio......... 


cent (T value 2.1; probably statistically 
significant). 

In the serum there was a statistically in- 
significant decrease of 0.7 per cent in the 
sodium concentration. Statistically signifi- 
cant changes in the serum were: a decrease 
of 6.2 per cent in the chloride concentration; 
an increase of 6.1 per cent in the sodium 
to chloride ratio; an increase of 11.3 per 
cent in the potassium concentration; a 
decrease of 8.6 per cent in the sodium to 


TABLE VIII 
CHLORIDE, SODIUM AND POTASSIUM CONCENTRATIONS IN WHOLE BLOOD, SERUM AND URINE OF THIRTY- 
SEVEN PATIENTS WITH HYPERTENSIVE VASCULAR DISEASE BEFORE AND AFTER THIRTY-SIX DAYS 


(AVERAGE) ON RICE DIET 
{Average Values) 


Whole Blood Serum Urine 
Before After Before After Before After 
Rice Diet | Rice Diet Gates Rice Diet | Rice Diet histes Rice Diet | Rice Diet Changs 
% % % 

mEq./1,000 cc. mEq./1,000 cc. mEq. /1,000 cc. 
Chloride. 80.2 75.7 —5.6 100.8 94.5 -6.2 86.2 2.50 —96.2 
Sodium. 82.0 78.2 —4.3 142.8 141.7 -0.7 81.7 0.43 —99.2 
Potasstum. 49.5 $9.5 +0.8 4.47 4.86 +11.3 64.4 88.6 +77.8 
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EEtean & 


in , Effece of 0.6 Gm. ck eecllacs acetal on bleed pressure before and alter riot diet, (Reprinted from Worth Caretina 


Jy 6: 65, 15). 


TABLE Lt 


POTASOUE OTASEEUM 
Th WHOLE BLOOD, SERUM AND URINE OF THIRTYSEVEN FATIENTS WITH HYPERTENSIVE VASCULAR DGEASE 


HEFORE AND AFTER THIRTY-SIX DAYS (AVERAGE) ON RICK DIET 
(Average Values) 


soon 
AD ————— RATIOS 
‘CHLORIDE 


potassium ratio; a decrease of 14.0 per cent 
in the chloride to potassium ratio. 

Sulfate, Phosphate and Ammonia Excretion in 
Urine. Chloride, sulfate and phosphate ac- 
count for about 85 per cent of the acid ex- 
creted in the urine on a normal diet, 

As Tables x and x1 show the inorganic 
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sulfate excretion in patients on the rice diet 
decreases by 90 per cent; the inorganic 
phosphate excretion decreases by 60 per 
cent,™ 

Ammonia is formed in the kidney by 
oxidative deamination of amino acids; 
blood and tissue acids reaching the kidney 
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5 

Foo. §. J. RK. KR. a male, siry-four years of age, had hypertensive vascular disease of six years’ duration, four 
retinal bemorrhages amd severe beadache, He was previously treaced with potassium thiceyanate (three years}. 
4, Ocpober 7, 1966: Blsod prearure 212/110; weaghr, 62.8 Kg: coral) PSP exeveison in two hours, 32 per cent. 
Rice diet was started Qerober 17, 146, and acrietly falkowed (4—9 mg. Cl, per 10¢ec, of urine), No medication 
was piven, #, My 2, 1947; Blocel premeune 122/74; weight, 44 Rg, So appreciable drop in blood presume after 
forty-oee days of dict, The patient was working. A dfinise drop in blood preweare wan woted afper 105 days of 


Tee int 


a oodecton in heart sie with change in traneecre: diameter of 28 per cont and a podection in dizer af greae 


werscls with change of 22 per cent. 


‘Tanne xX 
ILFATE EXCRETION IM URINE OF FOURTEEN PATIENTS 
(TEE MEH, FOUR WOMEN) WITH HYPERTENSIVE 
ViiiCULaR DREAD =" REAL, ADLER 


Before | i Daya | [er 
ice | tAwerage) | Rice | (Average) | creas 
THer | oe Race | Deer | om Aine | (93 
[eee Tee 
| 
|) (eg. Sn 24 Hee) | Cy Rie 
| 
| = 
Total mols ie Jel-4aTh] 24-58 Sez 1 ih m4 
Inorganic: dulfate...|547-362| 14s—40 a3 a1 a2 
‘Bthereal molfang.._./$iG= 32) Lise95 hag as sh 


as a4alts of fixed base are converted there 
into ammonium salts and excreted as such in 
the urine; thus the fixed base in the body is 
conserved. Under pathologic conditions 
(e.g. at lowered oxygen concentrations) 
the rate of deamination of amino acids and 
of ammonia production in the kidney is 
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TABLE XI 
FHOSFMATE EXCRETHAM [HX URINE OF SEVENTEEM PATIENTS 
(TMIRTERN MEN, FOUR WOMEN) WITH HVPE TENE 
VASCULAR DEREASE—NO RERAL FACE 


Mg. Pin 74 Heb | (hig, Pin 24 Bled, 


decreased.*4 The acid must be excreted in 
the urine as salts of fixed base, the fixed 
base in blood and tistues decreases and 
uremic acidosis follows.*” In consideri 

the significance of the figures in Tables x 
and x1 one might speculate about the pos- 
sibility of forestalling an accumulation of 
acids in blood and tissue fluids by restricting 
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Taser xo ‘Tamil Xan 
AMMOMLA EXCRETION [IM URINE OF TEM PATIENTS WITH URINARY EXCEETION (om. in 24 Im.) ov “NORMAL DIET 


WYPERTENEVE VARSULAM [MEARE 


gig, MH per twenay-four he. ] 


sulfur and phosphorus in the diet, ic., by 
reducing the quantity of acid formed. Or, in 
eases in Which the kidney although fune- 
tioning under pathologic conditions has 
retained its ability to form ammonia, one 
might speculate about the possibility of 
reducing the rate of oxygen consumption by 
reducing the rate of ammonia production. 
The amount of oxygen thus saved might 
lead to an increase in the oxygen concentra- 
thon at the surface of kidney cells where the 
supply of oxygen is diminished. As Table 
xu shows the ammonia excretion in the 
urine is decreased by the rice dict. 

Table xm compares the quantities of 
solids excreted in the urine on the rice diet 
and on a normal diet. 

Discussion of the “Active Principle’ af the 
fice Diet, Since the first reports on the 
rice diet (1944), the importance of the rigid 
restriction of protein, fat, sodium and 
chloride has been stressed. Up to that time 
the therapeutic effect of this diet on blood 
pressure, heart size, clectrocardiogram, cy¢- 
grounds, non-protein nitrogen, edema, ¢tc., 
had been determined in 150 patients with 
acute and chronic nephritis and hyper- 
tensive vascular disease.’~ 4") 

Grollman and Harrison (1945) believe 
that the effect of the rice dict is due to its 
low sodium content. They repeated some 
experiments with the rice diet on rats in 
which renal hypertension had been induced 
by the thread compression method. They 
confirmed our finding that the diet leads 
to marked blood pressure reduction. Since 
the hypotensive effect was mot obtained 
when the strict rice diet was changed by 
the addition of NaC] (not of KCl), this 
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hypotensive effect was ascribed by the 
authors to the sodium restriction,” 

Selye and Stone (1946) kept the sodium 
chloride content of the diet high and varied 
the protein content. They produced nephro- 
sclerosis with heart enlargement in rata by 
unilateral nephrectomy, lyophilized ante- 
rior pituitary gland and the substitution of a 
1 per cent NaC] solution for drinking water. 
Each group of rats was fed exclusively on 
one of the following foods: skeletal muscle, 
cardiac muscle, “purina fox chow," peas, 
lentils, corn, lima beans or rice. They found 
that the degree of nephrosclerosis and the 
final organ weights were lowest in the rats 
fed with rice. 

Dock (1946) compares the relative infre- 
quency of arteriosclerosis of the coronary 
arteries in the Chinese and [talian popula- 
tion with the high incidence of this disease 
in the American army and stresses the im- 
portance of cholesterol. “Diets high in 
cholesterol, auch as the American service- 
men had while in this country, may hasten 
the process and lead to death decades earlier 
than if the individual had been on a diet 
poor in cholesterol.” “As hypertension and 
cholesterol metabolism become better un- 
derstood and controllable there is every 
reason to believe that there will be a decline 
from the present appalling death rate from 
coronary disease to the insignificant level 
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12.0 cm. 


28.7 cm. 


A tt] 

Foo. 9. 1. 3., a male, forty-oo0 yeara of age, had hypertensive vascular discaee of gheee years duration, 
retinal hemorrhages and ceudates, Previous ercatenent consisted of reat and phenoharlstal, Toral PSP 
excretion in two hours, G0 per cont. A, Aaypast 13, 1946; Blood pressume 220/750; chalestoral 290 mg, 
per 100 ce, serum; EKG 'T) diphasic to inverted; weight, 72.5 Kg. Rice dict was started Augast 17, 1 4h-and 
srictly follawed for two months (2-7 mg. Cl per 100 oc. of urine); then moderately well followed (35-34 mg. 
C3 per 100 ce, of urine). No medication was given; the patient was working. 9, April 22, 1947; Blood pressure 
128,88; cholemerol 155 mg. per 10 oc. of serum; ERG T, upright. Retinal hemorrhages and emotes 
had dissppearcel: weight $4 Kg There waa decrease in blood pressure and reduction in beart 
size with change in transverse diameter of 22 per cemc. 


A 1H] 


Fea. 10, H. HL, a male, sixty-hree years of age, had hypertensive vascular disease of at least two and one- 
half year? duration and a stroke 1946. Previous treatment consisted of aminophyllin, rest, sedatives, weight 
redaction, Total PSP exereion in nwo hours $6 per cent. a, June 4, 1947; Mood premnare 217/124; weight, 
TH Kg. Rice diet wae wtarted June 7, 147, and serictly followed for three months (9-23 mg. Cl per 100 oc. 
of wrinc,) Ne mcdication waa given. no, Sepeember 5, 1947; Blood pressure 170,38; weight, 70.7 Keg. 

There wid a decrease iin blood pressure and a reduction in heart size with change in trans- 
vert diameter of 14 per cont. 
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l4.5¢m. 


31,6em., 


A 1 

Fro. 11. RB. H., a male, fifty-two years of age, had bypertersive vascular disease of three year duration and 
pulmonary edema, Was treated with digitalis, mercubydrin, aminophyllin and morphine. Total PSP excretion 
in two hours 39 per cent, a, June 7, 1946; Blood pressure 222/130; weight, 78.7 Kg. Rice diet was started Jur 
12, 1946, and strictly followed for four months (11-22 mg. Cl per Moc, of urine); then moderately well fol- 
lowed (43-46 mg. Cl per 100 0c. of urine), All medication except digitalis was discootinued ac beginning of rice 
diet. Digitalis was discontinued 7=24—46, 9, June 2, 1947; Blood pressure 178/106; weight 71.2 Kg.; the pa- 
tent waa aspmpomatic and reumed his practice as surgeon There witt & decrease in bbood 
prcsere and reduction in heart size with change in (ransverse diameter of 10 per nent, 


16.5"¢m. 
24.5 cm. 


a fi 
Fro. 12. a and 6. G. H., a female, forry-five years of age, had bypertensive vascular disease of at least three years 
duration, retinal hemorrhages and exsodaces. Total PSP excretion in teo hours, 52 por cent. A, Jeime 13, 1946; 
Blood pressure 256,138; ERG Ty inverted; weight, 64.8 Rg. Rice diet was started June 20, 1746, ane) mrecaly 
followed for four months (4-13 mg. Gl per 200 ec. ef urine); them moderately well followed (26-31 mg. Cl per 
100 cc. of urine); no medication wai given. The patient wos active. o, May 27, 1947; Blood poowure 184,98; 
ERG T) upright; weight 59.6 Kg. No retinal hemorrhages or exudates were present —_There was a 
decrease in blood pressure ane) reduction in heart size with change in transverse dianeecter of 28 per ecnt, 
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Fra. 13.4 and «. ©, F., a male, forty-one pears of age, had hypertensive vascular disease of five years’ duration 
with severe headache. a, September 9, 146; Blood premeure 186/122; ERG Ty inverted; total PSP excretion in 
two hoarse 79 per cent; weight 64.7 Kg. Bice diet waa started September 9, 1944; no medication was given. Me 
waa eemptomatic and able to do hia work. », March 31, 147; Blood pressure 150/100; ERG Ty upright: 
weight, 66.4 Rg ere ea a decrease in bbood preaure and reduction in heart ice with change 
in tramverse dimmetsr of 16 per cena. 


14.5 cm. 
| 26.9 cm. 


11.1 cm, 
27.2 cm. i 


i = 


A 8 

Pio. 14. a ands, BR, 2, a female, filty-three years of age, had hypertensive vascular discase (al at beast 
five years’ duration) and diabetes mellinus, Previews treatment: reduction dict (25 pound weight bee), 
A, April 20, 145; Beod preaure 202/140; weight $3 Rg.) BAIR 4-45 per cone; total PSP cxcretion in two 
hours 62 por cone, sugar, 231 mg. per 100 oc. blood (eo inaulin), Rice diet waa wtarted April 22, 1945; i 
was weil followed through May, 1945, and from Jasuary, 1946 to February, 1947 (7=15 meg. Cl per 
100 ec, of urise), Mo digitalis was given. From August, 1945 to December, 1946, 10-30 aries of ineulin 
were given daily, a, May 13, 1947: sugar, 113 mg. per 100 oc, blood (no inmalin). Blood prescure 
224/112; weight, 50 Kg.; BME =—10 per ecnt. There was reduction in heart sine 
with change in transrene diameter of 31 per cong in spite of persistence of high bloc presume, 
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28.8 cm. 


Foo. 15. a and 9, J. Poa make, forty-two pours of ape, sisal ela alia ai de years 
duration and cardiac failure of six meneba" duration. Previous treatment: sympathectomy in 1940 ane 
from. 10 to 1944 potassium thiocyanate aed pbencharbatal. In 1946 pituitary irradiation was given; 
ance 1944, digitalis, mercurial: and sedatives (0.6 Gro, sodiam amytal daily), a, May 17 to 27, 1947; 
Total PSP excretion in two howrs, 32 per cont; venous premure 195 nom. of saline. Blood! pres 
mare 220/192; weight 60.3 Rg. Rice diet was started on May 17 ch and erscity follewwed for four months. 
All medication was discontinued om May 17th except digitalis which waa discontinued June 9, 1947. 
B, September 15, 1947; Blood pressure 214/148; weight 57.1 Kg —— There was & reduction ini 
hesirt enee: with change in transverse diameter of 27 per cent, inspite of persistence of high bhooe preeure. 


now prevailing in other populations such 
as the Chinese.""™"™ 

G. Dick and Schwartz (1947) measured 
the arterial pressure in dogs in which hyper- 
tension had been produced by a nephro- 
sclerosis which followed the intravenous 
administration of streptococci. At the time 
when the rice diet was started the hyper- 
tension had been maintained for two to four 
years. Dick and Schwartz found an average 
decrease of the mean arterial pressure from 
181.6 to 138 mm. Hg after eight weeks on 
the diet. They conclude: “It appears that 
the Kempner regime is capable of causing 
significant lowering of the arterial blood 
pressure of dogs made hypertensive through 
the induction of nephrosclerosis. The role 
of weight lost, salt restriction, and nitrogen 
balance in this result requires further 
atuncdly.""™ 


INDLCATIONS AND CONTRATHDICATIONS 


Fro. 15, M. C., a male, forty-five. Planogram of myo- The apparent simplicity of the rice diet 
cardial aoeuryncs. (Seu Figure 17) has not infrequently proved a handicap. 
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Fin, 17. «4 and 5, M, Cine forty-five years of age, had a history of hypertension in. 1944, myocardial 
infarction in 1945, followed by myocardial ancuryam,™ There was progremeve cardiec tnllure with massive 
peripheral edema, ascites, liver colargement, hypeprotcinemia (Fig. 2), bypocaleemia, albuminuria, de- 
cubitus wleer and dyspoes. Previews treatment: (four months’ boepiiliaation) low-proiis, aalt-poor diet, 
oxygen, digitalis, salyrgan, aminophyllin, ammonium chloride, thoominal, coramise, sedatives; iv, glucose; 


Tra 


parecestesia, Bice diet waa started August 7, 1946, and strictly followed; paracenocs August 1h; oxygen 


inhalatzon, No medication waa given except digitalis 
wure (a) Aagruge 6, 1946-aa 1580: (em) Angus 27, 1947, 118 4A ced 


which was discontinued Otieber 10, 1946. Blood prea 
myocardial 


failure n= 


by previcus intensive treaiment waa compensated by rice diet. The patient became arpnptomatic. 
There was a reduction in heart dize with change in (ransverse diameter of 21 per cent. 


We have seen patients who had been treated 
with the diet just because the manometer 
had shown blood pressure figures above 
normal and in whom tumors, infections, 
ete. had been overlooked. 

The rice diet is indicated in all serious in- 
stances of acute anc chronic nephritis;“*" 
in. heart failure which does not respond to 
the customary treatment with salt restriction 
and drugs;'"*"-" in arteriosclerotic and hy- 
pertensive vascular disease with cardiac, 
cerebral, retinal or renalinvolvement.~*"'** 

The rice diet should be tried in uncom- 
plicated hypertensive vascular disease when 
a more liberal regimen (fat-poor, salt-poor 
diets, weight adjustment, restriction of ac- 
tivities, regulation of bowel habits, seda- 
tion, etc.) has failed. 

The rice diet should be used as a thera- 
peutic test before sympathectomy is con- 
sidered. If the dittary treatment proves 
ineffective, it can be discontinued. 

In cases complicated by peptic ulcer the 
rice diet has to be modified. The rice is well 
tolerated, but raw fruit should be avoided 
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and only cooked, strained fruit should be 
used. Water or dialyzed milk may be sub- 
stituted for the fruit juices. 

The rice diet is not contraindicated in 
cases complicated by diabetes mellitus. It 
may in fact have a special value because of 
the dangerous rile played by hypercholes- 
terolemia in this disease.*" Tt was expected 
that in order to maintain the previous blood 
sugar levels larger amounts of insulin would 
have to be given. We found instead that in 
many cases the blood sugar decreased on 
the rice diet and the insulin dose had to be 
reduced. 

The rice diet is contraindicated unless fre- 
quent checks of the patient's blood and 
urine chemistry are possible, This is of es- 
pecial importance in patients with renal 
sodium chloride leakage as the following 
history may illustrate: 

A patient with hypertensive heart dis- 
ease (Figs. 18 and 19) had been on the 
diet for seven months, He had followed it 
wery strictly. After three weeks on the diet 
the serum chloride was 95 and the serum 
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Fro. 18. P. K., a male, fifty-six years of age, had a history of mephrolithiasis, hypertensive vascular disease of more 
than ten years’ duration, nephrectomy (Ieft} in 1940, heart disease of three years’ daraien;: left bundle branch block: 
dyepoes, edema. Previous treatment: aalt-poor diet, dighalis, syuill, salyrgan, mercuparin, ammonium chloride, 
gedatives. March 29, 1346; total PSP cxerction in two hour, 24 per cent; NFM 4S mg. per 100 oc. of blood: bloc 
presure 145/90, Rice dict was started April 3, 1944, and srrietly followed (1-10 mg. Cl per 100 oc.of urine). All merties- 
doe discontinaed except digitales, Digitalis was discontinued April 20, 1 There was a wedeha gain of 
74 Rg. and a gradual reduction in beart size. (See alles Fig, 19.) 


Arch Intern MedsVol 18%, May 1974 Rice Diet Treatment/Kempner 775 


ATE 
K.EMPNER 


776 Arch 


Rice Diet in Hypertension—A empner 


sodium 135 mEg. per liter; after four 
months, 87 and 138 mEq. respectively. 
From the fifth month on he had felt well 
and had been completely asymptomatic. 
One evening, after some hours work at 
carpentry, he suddenly became unconscious 
and remained so for many hours. His hands 
and feet were extremely cold and, on regain- 
ing consciousness, he felt very weak and 
“faint.” The attending internist who was 
familiar with the treatment made a diag- 
nosis of stroke. However, on the addition of 
a few vegetables to his dict, all the symptoms 
disappeared and three days later when the 
patient was brought to our hospital, ex- 
amination of the serum revealed a chloride 
concentration of 69 and a sodium conecen- 
tration of 125 mEq. per liter. 


CLINICAL CHANGES PRODUCED BY THE RICE 
DIET 


A great many patients on the rice diet 
have experienced relief from headache, 
giddiness, fatigue, dyspnea and substernal 
pain. Such subjective improvement has not 
been accepted as evidence of successful 
therapy. Only measured results such as de- 
crease in blood pressure, reduction in heart 
size, loss of edema and reversion of elec- 
trocardiogram or eyeground changes have 
been used to determine the effect of the 
treatment. 

The therapeutic results in eighty patients 
with acute or chronic primary kidney dis- 
ease and in 130 patients with hypertensive 
vascular disease were reported in 1945.5 
By 1946 one hundred patients with primary 
kidney disease and 222 patients with hyper- 
tensive vascular disease had been treated 
with the rice diet." This paper is limited 
to the changes obtained in patients with 
hypertensive vascular disease. 

The effect of the dict has been determined 
in 500 patients most of whom were seriously 
ill and had failed to respond to other forms 
of treatment. The diet has been ineffective 
in 178 of these 500 patients if we include 
twenty-six patients who were in-a critical 
condition when started on the diet and who 
died after an average period of thirty-nine 
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days. In 322 of the 500 patients the diet 
has proved beneficial, i-c., it has produced 
one or more of the following effects: de- 
crease in ‘‘mean”™ arterial blood pressure of 
at least 20 mm, Hg; reduction in heart size 
with change in the transverse diameter of 
18 per cent or more; a change in T, from 
completely inverted to upright; disappear- 
ance of severe retinopathy. 

Blood Pressure, Five hundred patients 
(207 women, 293 men) with hypertensive 
vascular disease whose “mean” arterial 
pressure (sum of systolic and diastolic pres- 
sures divided by 2) was 125 mm, Hg or more 
were treated with the rice diet. The age 
ranged from nineteen to seventy-three 
(average, fifty-one) years. Two hundred 
twenty-nine patients had signs of renal in- 
volvement; in 271 no conclusive evidence 
of renal involvement was found. 

The systolic blood pressure levels before 
treatment ranged from 154 to 264 mm. Hg; 
the average was 199 mm. The diastolic blood 
pressure levels ranged from 72 to 172 mm. 
Hg; the average was 117 mm. Hg. 

After they were regulated on the diet 
under our supervision, most of the patients 
followed the diet at home, returning at 
intervals of two to six months for reexamina- 
tion. 

The blood pecaore was considered im- 
proved if the “mean” arterial pressure had 
decreased by at least 20 mm. He. 

The results are summarized im Table xr. 
The figures given are averages of the daily 
readings of three to twenty-four (average, 
eight) days before and after treatment. 

Of the 229 patients in whom the diagnosis 
of hypertensive vascular disease with 
‘secondary’ renal involvement was made, 
twenty-five died six to ninety-six days 
(average, thirty-nine days) after the dict 
was started. Of the 271 patients without 
evidence of renal involvement, one patient 
died thirty-six days after the rice diet was 
started. 

Table xv shows the difference in the 
percentage of improvement when these 
twenty-six patients who died are not 
inclucked. 
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TanLe xrv 


EFFECT OF RICE DDET OW BLOOD PRESUEE oF 500 FATIENTS 


WITH WVRERTENEVE VAIGULAR DESEAEE 
(Femion oF coer 4-898 pave) 


206 121/090 117) 15/4 


186/109 167/102 
248/138) Died 


193/103) 147/93 46/29 


163 | 69 
26 34 
SUE | PPOs NG) 15295 |—47—2t) 4 &} 


TaBLe =¥ 
FEECEN TAGE OF POETIVE AND NEGATIVE BLOOD PRESSIRE 
BEETS (A) INcLUEING axp (p) SOT EoLUDIMNG 
TWENTY-2x PATIENTS WHO DIED 


4A B 

229 Patients with 2M Patients with 
Reoal Involvement % Renal Involvement % 
Mot improved... .... 0. 44° Not aceew cea ane 
Emproved oo... 56 Improved... ... 63 

27) Pasicats withour 270 Patients without 

Evidence: of Evidence of Renal 
Lnvalvement 9 lovelyement 5 
Not improved... ..,. 340 Mot improved. ....., i 
Emproved oo... ecee, GF Lnoproweds ccc ccc BF 
AL S00 Patients = % A474 Paricnu % 
Met anproved,....... Not improved, .. , 35 
aah ase aaar Improved... .. 65 


Arch Intern Med/Vol 13, May 1974 


Tams =I 
INFLUENCE OF THE LEXOTH OF TREATMENT WITH THE 
HICK BLET: BLOOD FRERURE CHAMOE If FATIENTS 
WITH HYFERTENSIVE VASCULAR DEAS 


LL 
| Haat 
1a = 73% 


MG 
i= we 
Hz = 70% 


AVYPFEETESMSVE VASSILAS DEAS 
INTIAL BIASTOLIG FREE oF M159 ma, po. 


Decrease of 30 mom. Hg or more 
Decrease of 20-29 mm. Hg... . 
Decrease of 10-17 mm. Hg... . 


Figures 3 to 6 show typical blood pressure 
curves of patients on the rice diet. 

The length of time required for the blood 
pressure to decrease varies from four days 
to ten months. The part played by the 
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TASLE “VII 
EFFECT OF RICE DIET ON HEART S07E: AVERAGE CHANGES IN TRANSVERSE DIAMETER OF HEART 
iN 286 PATIENTS WITH HYPERTENSIVE VASCULAR DISEASE 
Tranaverse Diameter of Heart 
} 
Change 
a - 
Pa- oe 
tients (Trans 
were 
ter of 
Smaller 
Heart 
Cm | Cm. | Cm. |= 100%) 
Decrease of 209% or mare... —h.0) —24.4 
Decrease of 10.0-19.9%... | = .8) —14.2 
} =—O.8) —é.2 
40.4) +2.6 
=1.3) -10.1 
TABLE =X TAGLE Xx 
CHANGES IN THE ANGLE OF THE ELECTRICAL an i 292 SHANGES OF T) i 310 ratrests 
PATIENTS WITH HYPERTENSIVE VASCULAR DEAD APTER WITH HYPERTENSIVE VASCULAR DEEASE AFTER RICE DEET 


a diphasic inverted 3 
1 upright & 
3 low upright diphaasic 4 
1 | upright | low upeight 2 


length of time the diet was followed is evi- 
dent from Figures 3 to 6 and Table xvi. 

In 125 of the 500 patients (forty with and 
eighty-five without evidence of renal in- 
volvement) the blood pressure figures re- 
turned to normal or almost normal values 
(below 145/95 mm.). The blood pressure 
of these patients before the rice diet ranged 
from 222/148 to 158,98, average 181/107 
mm.; the average pressure after four to 
898 days, average ninety-four days, of rice 
diet was 132/85 mm. Seven patients are 
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Fic. 19. F. K., a male, fifty-cix, hae Jefe bundle 
beanch block. The ERG did sot change. 
(See aloo Fig. 18.) 


included in this group whose “mean” ar- 
terial pressure dropped less than 20 mm. Hg 
and who therefore are counted as “not im- 
proved" in the previous paragraphs and 
tables. 

The changes in diastolic pressure are 
analyzed separately in Table xvn. 

Of 406 patients whose initial diastolic 
pressure was 100 mm. Hg or more 398, i.e., 
%% per cent, had a decrease of 1 to 62 mm., 
average 18 mm., whereas only cighteen 
patients, ic. 4 per cent, had an increase of 
1 to 22, average 7 mm, 

Tt has been assumed that the lowest 
blood pressure figure obtained after 0.6 Gm, 
sodium amytal indicates the maximum 
decrease which could be expected in the 
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individual patient from any form of treat- 
ment, Figure 7 shows in three typical charts 
that the blood pressure values obtained 
without sodium amytal after rice diet may 
be far lower than the lowest values reached 
during the sodium amytal test before the 
diet. 

Heart Size. The assumption that cardiac 
enlargement in hypertensive vascular dis- 
ease is desirable in order to overcome the 
increased peripheral resistamce has been a 
pious self-deception of the physician who 
had no means of influencing the disease 
and preventing the progressive cardiac 
breakdown. 

Cardiac enlargement in hypertensive 
vascular disease has been found to disappear 
when the patient is given the rice diet. Chest 
films taken before and after rice diet show 
decreases in the heart sizes with changes 
in the transverse diameter up to 30 per 
cent. Decrease in heart size does not meces- 
sarily coincide with decrease in blood pres- 
gure. In a number of patients whose blood 
pressure remained at a constant high level 
or showed only an insignificant reduction, a 
considerable decrease in heart size was 
found. (Figs. 14 and 15.) 

Six foot chest films of 286 patients taken 
before and after one month or more of 
dietary treatment (no digitalis or other 
drugs) are available for comparison. Table 
xV¥in combines the averages of the measure- 
ments of the transverse diameter of the 
heart and of the chest diameter grouped 
according to the extent of change. 

Before the rice diet the transverse diam- 
eters of the hearts of the 266 patients ranged 
from 10.2 to 19.4 om; the average was 
14.2 em. After the rice diet they ranged 
from 9.4 to 18.2 cm.: the average Was 
12.9 cm. 

In 15 of the 284 patients (5 per cent) the 
heart became larger. In these patients the 
transverse diameter of the heart showed an 
average increase of 2.6 per cent. The chest 
diameter (average) increased by 0.8 per 
cent. The average period on the diet was 
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Foo, 20. « and , ©. O. a male, forty-three years of age, had hypertensive vascular disease of ten years’ 
duration, left bundle branch block and dyspnea. Total PSP excretion ia ewe hours, 57 per cent. Rice diet waa 
Harted May 4, 1946, and strictly followed (10-11 mg. Cl per 100 oc, of urine), No medication was given, 
The patient beenane a There was a deercass in blood pressure and reduction is 


heart size with change in tramgverac dianseser of 14 per cent, (Sen alsp Fig. 21.) 


184 days. The average heart size in this 
group before treatment was the smallest 

In 271 of the 286 patients (95 per cent) 
the heart became smaller with an average 
change in the transverse diameter of 10.6 
per cent. The chest diameter decreased by 
0.6 per cent (average). The average period 
on the dict was 118 days. 

Figures 8 to 15, 17, 18, 20 show typical 
changes in the heart picture produced by 
the rice diet. 

Electrocardiograms. The blood supply to 
the heart muscle will be inadequate when- 
ever the coronary blood flow is decreased 
without a simultaneous decrease im the 
myocardial energy requirements, or when- 
ever the myocardial energy requirements 
are increased without a simultaneous in- 
crease in the blood supply through the 
coronaries. In cither case the effects of the 
deficiency in oxygen and nutrient sub- 
stances, with the resulting chemical changes 
and consequent clinical manifestations, are 
easily predictable.’™ The natural course 
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of these events is recorded by the electro- 
cardiographic findings which indicate ad- 
vancing myocardial impairment: left axis 
deviation, T) inversion, arrhythmias, con- 
duction defects or myocardial infarction. 
An attitude of resignation has prevailed 
with regard to the abnormal electrocardio- 
gram in hypertensive heart disease. “It is a 
pertinent feature of records denoting left 
ventricular strain that the changes are slow 
in their evolution and more or less perma- 
nent once they have appeared.”” “When 
once tatablished the T-wave and the RS-T 
defects described persist and remain un- 
altered until the death of the patient.""** 
Electrical axis and T, waves were studied 
in the electrocardiograms of 310 patients 
with hypertensive vascular disease before 
and after the rice dict. None of these 
patients received digitalis or any other drug. 
All electrocardiograms were made with the 
patient at rest in a recumbent position, The 
period between the two electrocardiograms 
compared was one month to thirty-three 
months, an average of six months. In 18 
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Feo. 21. ©, O., a male, fortyethree years of age, bad hypertensive vascular disease of ten 


yea duration and dyspnea. April 29 to May 6, 146: blood pressure, average, 179/126; 
total PSP exoretion in two hours, 57 per cent. Rice diet was started May 4, 1944, and aricaly 
followed (10-11 omg. Cl per 100 cc. of urine}, No medicarion was given. July 24 te July 24, 


1M46: blood pressure, average, 157,116. 


The patient beeame aepenppomasic and 


there waa disappearance of beft bundle branch block. (See Fig. 20.) 


of the 310 patients the electrical axis could 
not be evaluated. In the remaining 292 
patients the angles of the electrical axis 
Were: 


Before Diet After Dirt 
os ae 2 
More than 
+30) degress.,....)i9 89 patients | je 131 patients 
Oto +30 degre, ...) i697 pacenta | io 91 pationts 
Les than O degrees... 


if 1S paticnts is 10 patients 


The changes in the angle of the electrical 
axis of these patients are summarized in 
Table xix. 
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Of the 119 patients whose electrical axis 
changed more than +14° during the treat- 
ment 7, ic. & per cent, showed a decrease; 
112, ic., 94 per cent, showed an increase in 
the angle of the electrical axis. 

The T waves in lead 1 were evaluated in 
310 patients. Before the rice diet was started 
T was normally upright or low upright in 
165, diphasic or inverted in 145 patients. 
The changes during the treatment are 
shown in Table xx. 

In seven patients there was a change of T, 
in the direction from upright to inverted. 
In 89 patients there was a change of Ty in 
the direction from inverted to upright. In 
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12-19-45 
Fie. 22. L., a male, peengy-thrce years of age, had hypertensive vascular disease of three years’ dura- 
tion with advanced retinopathy; total PSP excretion in two hours: 2.5 per cont, No digitalis was given, Ruice diet 


was started on December 18, 1945, Bhood 


, aver 


January, 15 te January 21, 1946: 153/112, “March, 11 to March 22, 1946: 134/94___ 
became wiping rt 


1-18-46 


4 December, 13 to Denemiber 24, 1945: E2148; 
leverted Ty 


within one monih, The krvcet blood prewuse was reached two months later. {Figs 3 and 30.) 


ninety-nine patients the Ty waves were 
completely inverted before treatment. In 
thirty of these ninety-nine patients T, 
became upright with the dict. In no patient 
did the reverse occur. 

Excluding the patients who at the start 
of the rice diet already had an inverted T; 
(and in whom there could be no further 
change for the worse according to the group- 
ing of Table xx), the percentage of those 
changing for the worse during the rice diet 
was three. Excluding the patients who at the 
start of the diet already had an upright T; 
(and in whom there could be no further 
improvement according to the grouping of 
Table xx), the percentage of those changing 
for the better was fifty-two. 
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The shortest time in which an inverted T, 
became normally upright was one month. 
(Fig. 22.) The average was ten months. In 
the patient whose ERG is shown in Figure 
23 it took three years. 

Of the 292 patients in whom it was possi- 
ble to evaluate the changes both in electrical 
axis and in T), cighty-seven patients (30 per 
cent) had an initial electrical axis above 
+10? and an upright T,. OF these cighty- 
seven patients 7 (8 per cent) showed a 
change for the worse in that the electrical 
axis decreased below -+10° and/or Ty, 
became diphasic; 80 (92 per cent) did not 
change with the rice diet. 

Of the 292 patients 205 (70 per cent) had 
an initial electrical axis below -+-10° and/or 
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Fis. 23, A. E. Hi, iomale, a a aaa ra aah peauaaa ie, 


There were severe 


prcecnt. 
headaches and retinal bemerrhagea and “silver wire arterioles.” Previous treatment with aalt-poor diet; no digitalis was given. Total PSP excretion im two hours: 


ee a it waa moderately well followed. Mo medication waa given. Patient was asymptomatic and 
averages: April 5 to April 26, 1943; 223/149) March § to March 10, 144: 116,92; Feb, 2000 March 3, 1945: 159/109; May 23 to May 29, 146; 
inverted 'T; has become: normally upright tkrec: pears alter decrease of blood pressure. 


working. Hlood presure 
TT in fanaa 
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48 
Fi, 24, 6. G., a male, forty-nine years of age, bad hypertensive vascular disease 
of peo pears’ duration with severe headache. Two strokes occurred in 1944. He was 
treated with sedatives: waa given no digitalis; April 6 to April 22, 145: blood, pressure 
average, wis 196/105; total PSP excretion in two hours: 48 per come, Rice dies was 
started April 24, 1945: it was followed strictly (5-20 mg. Cl per 100 ec. of urine). Oct- 


ober & to October 11, 1945; bloced peeaure average was 136,80 


ears wid 


a decreas: in the blood presure and an increase in the angle of electrical axis. Inverted 


T, became upright. 


a diphasic or inverted T,. Of these 205 
patients 119 (58 per cent) remained un- 
changed: cighty-six patients (42 per cent) 
showed an increase in the electrical axis 
to more than ++-10° and/or a change of T; 
from diphasi¢c or inverted to upright. 
Retinopathy, Advanced retinopathy with 
papilledema, hemorrhages or exudates is a 
danger signal in hypertensive vascular 
disease. “Hemorrhages associated with white 
spots in the retina (hypertensive neuro- 
retinopathy) are ominous signs, Death 
commonly follows within a year.'"? 
Vascular retinopathy has been found to 
disappear with the rice diet. The retinal 
improvement docs not necessarily coincide 
with decrease in blood pressure. Wery 
severe retinopathy has disappeared in 
patients when the blood pressure remained 
at a constant high level or showed only an 
insignificant reduction. (Figs. 27 to 29.) 
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Papilledema, hemorrhages or exudates, 
frequently in combination, were present in 
140 of the 500 patients. In cighty-cight of 
these, cyeground photographs taken both 
before and after the rice diet (one to thirty 
months) are available for comparison. 
Papillederna was found in twenty-three of 
the ecighty-cight patients. In seventeen it 
disappeared completely, in five partially 
and in one remained unchanged. Hemor- 
rhages were found in fifty-five of the cighty- 
eight patients. In thirty-nine they disap- 
peared completely, in fifteen partially and in 
one remained unchanged. Exudates were 
found in seventy of the cighty-cight patients. 
In forty-two they disappeared completely, in 
twenty-three partially and in five remained 
unchanged. In one of the patients in whom 
the exudates cleared up partially small hem- 
orrhages occurred after a period of twelve 
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Fe. 25, F. G., a female, fifty-two yearn of age, had 

ive vascular disease of teeive year duration which 
began in toxemia of pregnancy. There were severe headaches. 
She had a stroke in May, 1944. She had previows treatment in 
ae hospital with bedrest and a reduction diet. She had been given 
sedatives for the past three yeara, No digitalis waa given, Auras 
8, 16: blood prewune was 234/128; tocal PSP excretion in 
reo hours: ST per ceng, Rice dict waa started Agpast 10, 1946; 
it was anreetly followed for six weeks (5 mg. Cl per 10 ec, of 
urine). Seprember 20, 1946 to Sepiember 26, 16: blood 
prtsure, average, wae 150,100. Getober and November, 1946, 
diet waa poorly followed (194 mg. (C1 per 100 oc. of urine), 
December 2-3, 134i: blood preseore average was 179/103, 
here was a odecreme in blood preaure. The 
diphagic T, bas become wpright. 


months on the diet (which had not been 
strictly followed). 

Those patients in whom the retinopathy 
remained unchanged had been on the diet 
from one to three and one-half months 
except for one patient with exudative 
stippling who was on the rice diet for 
nineteen months. The patients in whom the 
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retinopathy cleared up only partially had 
been on the rice diet from one to seventeen 
months, an average of five months. The 
period of time in which the retinal changes 
disappeared completely ranged from two to 
thirty months, an average of fourteen months. 
Figures 26 to 30 show typical eyeground 
photographs before and after the diet, 
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4-196 Righa A.dbalT 

Fro. 26. 0. L., a mele, fifty-four years of age, had hypertensive vascular disease of at least six month’ 
duration. His previous treatmenr eomalsced of low-fat, kew-protein dict and aedanven April 19, 1946 to May 6, 
1946: blood pressure average waa 221 fda: ERG Ty inverted: total PSP cxenction in tena hours: 35 per cent. 
Rice diet was started April 25, 1946; bt was wrictly followed (5-13 mg. Cl por 1@0 ce. of urine). March 25 to 
March 26, 1947: Blood pressure, average, wa 177/112; ERG T, was upright. September 22 to Seprcenber 24, 
147: blood premure, average, was 149,106; ERG Ty upright____There was a disappearance of 
papiiiedema and exudates before lowest blood preanene level was reached. 


2217 Left S247 

Fic. 27, WAL, a male, thiety-two years of age, had hypertcesive veecular disease of eighteen years’ duration. 
Sympathectomy was performed in the Mayo Clinic in 1945. Since July, 146, there had been progremive 
impairment of vision in the left eye. February 19 to February 21, 1947; blocd pressure average was 255,'158; 
total PSP exerction in ewo heura: 40 per cent. Rice dict was started February 21, 1947) ip waa moderately well 
followed (12-92 mg. Cl per 100 cc, of urine). September 22 to September 26, 1947 blood pressure, average 
Su U38 here aa a dicappearance of papilledema, almeet complete daappearance of hemor- 
rhages and cmudates in epite of perience of high blood pressurc. 


78600 Arch Intern Med/Vol 153, May 1974 Rice Diet Treatments Kempner 


489 


TREATMENT OF HYPERTENSIVE VASCULAR DISEASE WiTH Rice DIET 


Rice Diet in Hypertension—Aempner 


ft Right 8-11-45 


4.44. Left B-11-45 
Fi. 28. L. W., a female, forty-five pears of age, had hypertensive vascular disease of at least four 


montha" duration. July 16 to Auguar $, 144: blood pressure, average, 225,153; total PRP cexorction im to 
hea, 99 per cent. Rice diet was started July 23, 1944 and strictly followed (4-24 mg. Cl per 100 cc. of urine). 
August 8 to Auguar 13, 1945: blood pressure, average, 205,138_____—— There was a disappearance of 


paqalledema, bemorchages and esnadates bn spite of persistence of high blood pressure. 
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Tae Raght 5-H-a7 


12-45 Left SAAT 
Foo. 2%. A. AfcA., a make, thirty-cight years of age, had hypertensive wascular distasc of at least one 
years’ duration, He was previously mreated with sedatives and low-salt diet. December § to 20, 1445; blooel 
pressure, average, 216/132; ERG Ty inverted; total PSP ewcretion in two bours, 54 per cent, Rice diet was 
started, December 13, 145 but was not strictly followed (28-55 mg. Cl per 100 cc. of urine), May 5 to 8, 
17: blood pressure, average, 208/123; EKG Ty upeight______Papilledema, hemorrhages, exudates 
diappeared in spite of persistence of high blood preaure, 
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18-46 Right a-17-46 


12-18 Left 1-46 

Fim, 3, BR. L, a tale, tecoty-theee pears of age, had hypertensive vascular disease of three years’ dura- 
on, Provicus treatment oonaieted ofa “neodifed rice diet!" December 18 to December 24, 1945: blood preamare, 
average, 222/148; ERG T) inverted; total PSP excretion in two hours, 2.5 per cent; NPN 79 mg. per 100 oc. 
bieed; cholesterol A) mg. por 1M) cc. scrum. Rice diet was started December 18, 1945 and strictly followed for 
threo months (2-21 mg. Cl por 100 oc. of urine). March 11 to 22, 1944: blood preaure, average 144; EKG T, 
uprighs. After March, diet wan poorly followed (192-255 mg. Cl per 100 oc of urine), August 15 to 21, 1944 and 
October 2 to 5, 1946: blood premare, average, 194/133; EKG Ty upright; NPN 60 mg. per 100 ec. blood; cho 
lesterol 173 nag. por 10) oc. sero ___There was a disappearance of papilledema, hemorrhages, exu- 
dates and no recurrence of retinopathy although diet was broken and hypertension recurred. 


Arch Intern Meds Wol 153, May 1974 Rice Diet Treatment(Kempoer 7S 


492 


K.EMPNER 


Rice Diet in Hypertension—Aempner 


REFERENCES. 


i, Kewewen, W. Treatment of kidney disease and 
hypertensive vascular disease with rice diet. Marth 
Carolina AM. 7., 5: pridiblgg ete 

2. Kewrexue, W. ‘Treatment of kidery disease and 
hypertensive vascular disease with rice dict, m, 
ssl ghia a Jay 5s THETA, MA, 

4, Kewrwen, W, . Treatment of kidney disease and 

ive weecular disease with rice diet. 
7. AM. A, 125: 48, 1944, 

4, Kesrwen, W. Treatment of 
hypertensive vascular disemse with rice diet 

Je AL A, brah are 

Keurven, WW. 


vascular 
am. Marth Gercling Mf, 6 41-87; 17-461, 1945, 
6. Kewrwme, VW, Anoxemia of the kidney as a cause of 
uremic: acidosis; ishibitery effect of kiew coygen 
temgen on the deamination of amino acide in 
kidney tissue, Am, 7. Paprie!., 123: 117-116, 1938. 
7, Loman, KR. Biologie der Enteuendung, gtartr. Jf 
ties, Afeal, U35¢ s16-346, 19348. 
§, Kemrnen, W. Inhibitory effect of low oxygen tension 
on the deamination of amino acids in the kidney. 
J Biel. Chem, 124: 229-255, 1938. 
9. Kewroen, Wi Verminderter Sauermodfidrock in der 
Niere als Urache der peversiblen uraemischen 
Acidose, Ais, Hiekuchr,, 12: o71-973, 1944, 


Qumntintive Bialogy. 
li. ger git Some effects of the rier dict treatment 
of kideey disease ane! hh » Ball, New 
Fark Acad, ones 22; 20-370, 1s, 
12. Gouna, W. and Guam, H. Hypertcmaan and 
Hypertensive Disease. FP. 169. New Work, 144, 


15, Bexecacr, F. G. A af ; 
1915. Carnegie Institution of 
wi 
ih. Stamen, H. dara 


Unpublished 
17. Aco, F. MM. aed Somme, J. WW. The treatment of 


70) Arch Intern Med/Vol 15, May 1974 


arterial kypericnaion, 7. Afetad. Arsewrch, 2: 429, 
1922. 

18, Wottame, F. Die Behandbung der Nephroskleroscn, 
Handbuch der [oneren Medicis. Edited by von 
Bergmann and Stachelin, Qed ¢d_, pp, 1753-1782 
Berlin, 1994, Julius Speinger, 

19. Paom, I. H. aed Gomooram, A. C. Arterial Hy- 
pertemion. P, 79, Ghicago, 145. Year Book 
Publishers. 

2, Kewewee, W,, Lesewe, |., Newpono, B, and 
Witemes, ©, The sulfate and phosphate ceere- 
tion im the urine of patients on the rice dict, 
adm, 7. MW. &., fin prea). 

21, Gaiman, A. and Hannon, T. KR. Effect of rigid 


22. Secye, H. and Stonn, MH. Effect of the diet upon the 
renotropic, mephrosclerotic, cardiotropic and 
Bdrenoopec actions of crude amberior pituitary 
preparations, Frairation Proc, 5: 93, 1946. 

Zi. erties The predilection of atherosclerosis for 

the coronary arteries, 7. AL Ad AL, 0312 87S, 1b, 
+ ae Coronary discasc, 7, A, M.A. 134: 1197, 
| 

73. Doce, G. F. and Scewasrz, Wi. 6, Reaponse of 
cxperimental to rice and fruit juice 
diet. Prov. ov. Exper. Beal, Gf Med, 65; 22, 1947, 

26, Keurnes, W. Treatment of cardiac failure with the 
rice diet. North Carolina Ad, 7, fs 128-151, 147, 

27. Rasmowrran, [. M. Experiences with a high earbo- 
hydrate-low caloric diet for the treatrecn: of 
diabetes mellitus, Casa. MW. A, J., 23: 489-098, 
194). 

28. Keerswee, W. aod Pescemi, E. Sioffweetec! der 
Entruendung. iscir. f. ble, Adfed., 114; 439-455, 
130. 

29, Farcan, L. G. and Kuare, L. N. The characteristic. 

in left ventricular strain with 


and without wis deviation. Am. J. AY, S., BO: 
6fe-OF5, 141, 


Rice Diet. Treatment Kempner 


Pseudotumor Cerebri Treated by Rice/Reduction Diet 


a2 


404 


NEWwROHG 


Areh [stern Meds Val 133, May 17a 


Pseudotumor Cerebri Treated 


Hartara Newberg, MD, Durham, Wi 


Paeudotumnor centri had been degeribed 
in aieociation with « variety of conditions. 
‘One of the more common aitociations has 
been with obesity, Deapiie ihe usual benign- 
ity of this condition, many patients with thes. 
divorder hawe been gubjected to varigaé aur- 
gical procedures. Surgery wad fet without 
completions. Thid report of sing patients 
treated with a ricesreduction diet demon 
Sirabed that the condition can be reversed by 
sat reshriciion and weight reduction with 
diet alone, Complete reversal of the papal- 
ledema and improvemeni in accompanying 
metabolic and vascular abnormalities is 
shown. 


seidotumoar cerebr (benign intra- 

cranial hypertension) is a ayn- 
drome of increased intracranial pres 
sure in the abaence of a apace-cccupy- 
ing lesion or focal neurologic signa. 
Although the condition was firat de- 
senibed in 1897 ly Heinrich Quincke, 


Recnived for paication New 12, 137d, ae 
cepted Now 21. 

From the Department of Medicine, Duke Unl- 
versity Medical Genter, Dorkam, NC, 

Reprint requests te the Department of Medi- 
cine, Duke University Medical Center, Durham, 
NC 27T)O (Dr. Newberg). 


Patient, Age 


yrs), Sex 


1, 21, F 


Z.47.F 
a IRF 


4,17, 


 *®B, 2a. F 


6, 26, M 


7, at, F 


i 30.F 


9. dd, F 


Mean 


Percaalfen- Wirtics 
phihadein ‘of 
4%, Tetal Ex- ‘Treaet- 


Height, cm c¢reticsin Zhe reat 
LET.6 6a 135 
(5 ft 6 inp (inter: 
rupted) 
167.6 75 10 
(5 tt 6 iin} 
167.0 45 20 
(5 ft 534 int 
174.0 ST 0 
A 8 in} Cinéer- 
rupted) 
Le7.0 ay Fis 
(Bf 644 In} 
172.7 6z 49 
(5 it & inp Cimtar. 
raphe) 
155.2 Ey Pe] 
(5 ét 114 in} 
167.0 eo 13 
(5 At 534 | 
163.8 45 40 
(5 ft 414 inp : 
L670 63 
(SES iv 


* Gxpneied as godium chloride per 10% ml of urine, 


Fig 1.=Disappearance of papilledema in patent treated by nce, reducton diet. Right eve 


of patient Lb. 


Moy, [967 


December , 969 
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Changes of Patients on Rice Reduction Diet 


Biased Gharose, 
100 ml 
Zhours Choles- —‘Trigiye- 
Heart’ Diameter of afer 100 terol, «series, «= Serurs 
Chioride Excre «= Weight, kg Chest Right Lung. gm rag mg/ Uric Acie, 
tion in Ulrine* i) Blood Pressure, Haart Rate Ratio(%) em Fasting _secoen 100 200 mt ea/00 et 
Highest Lowest" Be- ae ie ita ie. ibe be Be. Ba. Be. 
1H 1 1oF TF 16n/ RD LYE ft} £5 45 20.8 715 30 #85 114.,, 19 «149 ~CO«W««, Hf - So 4.1 
(235) (170) 
7a z 75 @ i4/e yer = 0 © 21. 223 38 86 lea 130 ame 198 5a 45 
_ _ (165) (142) : : : 
420 I oS 8 lye 4/6 10 70 SS oS 8a a7 OS OF lO? ... ie. 7 a Bo oO 
(210) (145) 
io | 18 isa say a8o0 (lasso lo? 50 35 S8 2 21 90 101 105 .., 1&7 16) lee 20] 116 IL? 
(47) (202) 
BSG 4 Tr ee ee 
(228.5) (145) 
400 L7 147 a1 TS5/10L 118/61 112 45 43 az 15.9 18.6 95 105 95 ci S77 229 4839 172 i = 2 
(323) (201) 
oo of v2 40/70 Jl8/?s 6 5S 45 45 68 If4 100 65 104 68 IS) 199 SO Iaz 51 3.6 
(205) (160) fresh 
0 8019 «©6l2e)|O1O))|(1a0/e0 is/eo 79 68 50 45 169 199 105 110 l28 64 [48 160 Ga fe i vo 
(281) (221) ; 
io | ia c3 liye? 120/65 BG SF 53 4? 199 92 99 100 118 ... 170 a6 105 85 loo 7a 
ay 13 lls) ia? lif? 91 © 4 #2 (85 201 O68 96 IIS 10] 185) 183 lv? im 68 65 
(61) (ier 
Fig 3.=Dejappearance of pagilledema in patient treated by 
Fig 2.—Left eye of patient 1, neevreduection diet. Left eye of patient 2. 


Moy, I967 


JLT, 1967 SEPTEMBER, IBE? 
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December, 1968 February, [969 December, 1968 February , (969 


Fig 4.—Ditappearance of papilladema and hemorrhage in patent Fig 5.—Latt eye of patient 3. 
with obesity treated by rice/reducton diet. Right ee of patient 3 


May, 970 July, 1971 


Fig 6.—Disappearance of papilledema in patient treated by rice/ reduction diet, Right eye 


of patient 4. 


May, [970 duly , !971 June , S70 December, 1970 


Fhe 7.—Lett pe of patient 4. Fig §.—Disappearance of papillederna in patient treated bby 
feel reduction diet. Right ee of palient 5. 


Fig S.—Lett eye of patient 5, 


December, [970 
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Fig 10.—Gisaponarance of papelledema in 
patient treated by rice ‘reduction diet. Aight 
aye of patient 6. 


October , [970 September , 1971 


aay, 


Fig L1.—teft eye of patient 6, 


October, (970 September, (97! 


Fig 12.=Disappearance of papilledema in 
pabient treated by rice/reduction deel. Right 
eye of patient 7. 


October, 197! March, 1972 


Fig 14.—Disappaarince of papéllederia in patient treated by 
Fig 13.—Lett eye of patient 7 nea reduchon diet, Right ee of patient &, 


October, (971 March, i972 January, (972 April, 972 
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January, 972 April, 972 January, IS¥2 December, 972 
Fig 15,—Lett eye of patient &. Fig 16.=Disappearance of Papliedeens in patina treated by 


rice reduction diet. Right eve of pationt 9. 


Fig, 17.—Lett eye of portent & 


i. 
January, [972 December, (972 
January, [972 March, 972 June, |972 August, [972 


Fig 18.—Giradual disappearance of papilledema in patient treated by ricereduchon diet. Right eve of patient 9 


Fig 1 —Lett eye of patient 


January, [972 Morch, [972 June, 972 August, 972 
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the pathophysiology is still not under- 
stood completely. 

Most patients with the condition 
are women, many of whom have been 
obese, Although Greer’ has advocated 
weight reduction for the long-term 
management of such patients, 15 of 
his 20 patients had surgical proce- 
dures {either subtempora! decompres- 
sion [12] or open craniotomy [3]). In 
addition, seria! lumbar punctures 
were used by Greer and have been ad- 
voeated by others. Diuretics and 
steroids have also been recommended 
despite the association of the syn- 
drome with stercid administration in 
some patients. A series of nine pa- 
tients, all quite obese, who had resolu- 
tion of papilledema and clinica! symp- 
toms by treatment with diet alone is 
reported here. 


Patients and Methods 


Seven female and two male patients, 


Arch Intern Med/Vol 133, May 1974 


aged 17 to 47 years (mean age, 28), with 
pseudotumor cerebri were studied. All 
were obese. All had papilledema. None had 
evidence of focal neurologic signs. None 
had clinica) evidence of adrenal, ovarian, 
pituitary, or thyroid disease. 

All patients were treated with a low-cal- 
orie adaptation of the rice diet originated 
by Kempner.’ The diet consisted of 400 to 
1,000 calories daily, provided by fruits, 
rice, vegetables, and in some eases 1 to 2 02 
of meat, all of which were prepared with- 
out salt. Fluids were limited to 750 to 1,250 
mi/day and sodium to less than 100 
mg/day. 

Figures 1 to 19 show eyeground photo- 
graphs of these nine patients before and 
after treatment. Only two patients had 
symptoms. One had dizziness and men- 
strual irregularities, while the other pua- 
tient, a physician, had shortness of breath, 
somnolence and visual disturbances that 
were so severe that she had to give up her 
medical practice and was even unable to 
drive a car. (After treatment she has been 
in perfect health, has resumed her prac- 
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tice, and drives her car.) None of the other 
seven patients had symptoms, nor did they 
know of any eye trouble, One patient also 
had a linear hemorrhage (Fig 4); this also 
disappeared with the dietary treatment. In 
addition to these nine patients, there were 
a number of patients with pseudotumor 
for whom no follow-up photographs are 
available and a much greater number in 
whom the dises were hazy or not quite 
sharply outlined or in whom marked 
venous engorgement was present initially 
and disappeared after treatment. 
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Treatment of Massive Obesity 
With Rice/Reduction Diet Program 


An Analysis of 106 Patients With at Least a 45-kg Weight Loss 


Walter Kempner, MD; Barbara C. Newborg, MD; Ruth L. Peschel, MD; Jay S. Skyler, MD 


®@ One hundred six massively obese pa- 
tlents, who each lost at least 45 kg, were 
treated as outpatients with the rice/re- 
duction diet, exercise, and motivational 
enhancement under daily supervision. 
Average welght loss was 63.9 kg. Forty- 
three patients achleved normal weight. 
Men lost weight at a greater rate than 
women. Concomitant with welght reduc- 
tlon, there were signiticant decrements in 
blood pressure; fasting and two-hour 
postprandial blood glucose, serum tri- 
glyceride, and serum uric acid levels, and 
heart-cheat ratlo as evidenced on chest x- 
ray film. Electrocardiographic and retinal 
venous changes Improved. Serum chales- 
terol level did not change significantly. 
This study demonstrates that maasive- 
ly obese persona can achieve marked 
welght reduction, evan normalization of 
welght, without hospitalization, surgery, 
or pharmacologic Intervention. Accom- 
panying cardiovascular risk factors 
show great decrements concomitant with 
weight loss, 

(Arch intern Med 135:1575-1584, 1975) 
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besity is one of the leading pub- 

lie health problems in the 
United States. This is attested to by 
(1) the high prevalence of obesity; (2) 
an associated increased mortality; 
and (3) the high incidence of associ- 
ated clinica] abnormalities (elevated 
blood pressure, carbohydrate intol- 
erance, lipid abnormalities, hyper- 
uricemia and gout, cardiovascular 
disease, gallbladder disease, and oth- 
ers).’"'° The importance of obesity is 
increased by the great difficulty phy- 
sicians have had in treating affected 
patients. Since morbidity and mortal- 
ity appear to increase with the degree 
of obesity, and since treatment also 
becomes more difficult, massive obe- 
sity is an even more complex problem 
for the physician and the patient. The 
usual approaches of diet and pharma- 
ecologic manipulation (eg, appetite 
suppression) have met with little 
success in the treatment of massive 
obesity. Therefore, many groups have 
resorted to seemingly extreme mea- 
sures in treating this problem. These 
approaches have included intestinal 
bypass surgery, surgical extirpation 
of the panniculus, and prolonged 
fasts.*\? 

In the 1940s, Kempner developed 
the rice diet for the treatment of re- 
nal insufficiency and severe hyperten- 
sive cardiovascular disease.’* Later, 


he adapted this diet for the treatment 
of diabetes mellitus, espectally with 
vascular complications.’* In more re- 
cent years, Kempner adapted his rice 
diet for the treatment of obesity, as a 
lower calorie, “rice/reduction” diet. 
This report describes his application 
of the rice/reduction diet program to 
the treatment of patients with mas- 
sive obesity. It demonstrates that 
massive obesity can be corrected, and 
without the necessity of surgica)] in- 
tervention, prolonged fasting, hospi- 
talization, or pharmacological manip- 
ulation. It further shows that some of 
the associated abnormalities—eleva- 
tion of blood pressure, carbohydrate 
intolerance, hypertriglyceridemia, hy- 
peruricemia, increased heart size, 
electrocardiographic changes, and ret- 
ina] vascular changes—show improve- 
ment concomitant with the weight 
loss achieved with the rice/reduction 
diet program. 


METHODS 
Treatment Program 


Diet.-The initial diet preseribed for 
most patients (“unmodified rice/reduction 
diet”) is a low-calorie (400 to 800 kilo- 
calories [kceal]/day, average, estimated) 
adaptation of the rice diet originally de- 
scribed by Kempner for treatment of hy- 
pertensive cardiovascular and renal dis- 
ease, and subsequently used successfully 
for the treatment of diabetes mellitus.’*"* 
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In the unmodified initial diet, 90% to 95% 

of the caloric intake is carbohydrate, taken 

lietare Cace: prema pa as rice and fruit. As in the original rice 

Mean = $D Mean SD diet, salt intake is exceedingly low (less 

Clinical Data (Range) (Range) than 60 mg of sodium per day), and fluid 

Weight, kg 143.9 + 29.3 80.0 21.7 intake is thus markedly reduced to prevent 

(91.4-231.6} (44,4-145.5} water intoxication. Thus, the initial diet is 

Relative weight 2.28 + 0.39 1.26 £0.29 low-calorie, low-salt, low-protein, low-fat, 

{1.64-3,85) (0.87-2.60) and essentially free of cholesterol. 

Ponderal index 10,03 + 0.57 12.26 + 0.83 Later, usually at least one month after 

: seated ANIL eee the initia] phase of treatment, some addi- 

Body mass index e104 : a ocean tions, such as vegetables, are made to the 

J diet, and still later, others, such as lean 

Weight-height ratio 466 +0.82 2.58 = 0.62 It t added. Al th 

(3.24-7.58) (1.58-4.76) pou Ty or meats, are ed. Always, e 

prescribed diet is low in calories (less than 

1,000 keal/day) and very low in sodium 

(less than 100 mg/day). The diet is supple- 
P 


Table 1.—Weights and Indexes of Weight Before and After Weight Loss 


Table 2.—Weights and Relative Weights by Sex mented daily with multivitamins to pre- 
vent any possible nutritional deficiencies, 
Men, Women, Exercise.—A daily minimum exercise 


Weight Data Mean + SD Mean + SD program is prescribed for the patients, and 
tnitial weight, ko 160.8 = 26.2 130.5 + 24.3 they are encouraged to exercise to the 
Final weight, kg 91.2+19.2 71.1 19.5 point of maximum tolerance in terms of 
Change in weight, kg —69.6 * 20.8 —59.3 = 11.8 subjective comfort. Exercise prescription 
Initial relative weight 2.22 = 0.36 2.32 + 0.41 is individualized and varies with the age 
Final relative weight 1.25 + 0.23 1.26 = 0.33 and sex of the patient, the history of any 

known disabilities, and the results of 
resting or ten-flight exercise electrocardio- 
grams, or both. 
Environment.—While on the treatment 
Fig 1.—Distribution of ponderal index before (dotted area) and after (hatched area) |‘ Program, patients obtain accommodations 
weight loss. Ponderal index was caicuiated as height (inches) divided by cube root of in a motel, rooming house, or apartment in 
weight (pounds). Ranges of ponderal index units are used in this histogram. the Durham area. Except for initial, final, 
and special evaluations at Duke University 
Private Diagnostic Clinic, patients report 
daily to a satellite facility (known as 
a “rice house”) seven mornings a week. 
Here, they undergo daily checks of weight 
and blood pressure and have daily discus- 
sions with physicians or “patient counsel- 
ors,” or both. The satellite facility serves 
meals in accordance with the patients’ diet 
prescriptions. Although patients are en- 
couraged to eat most of their meals at the 
satellite facility, many choose not to. Most 
restaurants in the Durham area have some 
form of special menu. Although these 
menus do not necessarily adhere exactly to 
the prescribed regimen, at least they in- 
clude items that have limited salt, fat, and 
caloric values. 

Motivational Enhancement.— Adherence 
to the regimen is monitored not only by 
daily weight checks, but also by measure- 
ment of 24-hour urinary chloride or sodium 
excretion, or both, twice weekly. Since it is 
possible to predict the urinary chloride or 
sodium excretion, or both, of patients fol- 
lowing the rice diet exactly, nonadherence 
to the diet can he detected by the finding 
of high values or by the failure of the pa- 
8-9 9-10 lO-Il [I-12 12-3 13-14 tient to provide a specimen, Not only can 
PONDERAL INDEX UNITS physicians and counselors encourage the 
patient to adhere better, but also peer 
group pressure, since the results are 


NUMBER OF PATIENTS 
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Fig 2 (lefth—Le, Patient 3 (54-year-old 
ran} whe at start of regimen weighed 
141.4 kg. Blood pressure wae 186/129 
men Hg while he waa receiving 50 mg hy- 
@ochlonmihiazide and 250 mg me 

‘brio 2 day. Blood gluccse delenminaons 
were 126 mg iG0 mi (fasting) and 285 
mg 100 ml (bd-hour postprandial), wilh 
glycosuria (4 +) at two hours, Values were 
2s follows: serum uric ach, 6.4 mgs ido 
mi; serum cholesterol, 282 mg 100 mi: me 
rum triglycerides, 146 mg/id0 mi. Elec. 
irocardiogram showed first-degree heart 
block. Right, After 144 days on regimen, 
patient weighed 41.4 kg. Blood pressure 
was 130/86 mm Hg without medication; 
fasiiig and two-hour postprandial blood 
glucose values were 84 mg 100 mi and 
130 mg/100 ml, respectively, without 
glycosuria. Values were as tollows: serum 
uric acid, 6.8 mg 100 mi; seum choles 
forol, 277 mg 100 mi: serum trighcoridas, 
100 mg/ 100 mi; BOG was within normal 
limits. (Also soe Fig 8} 


poeted with high values circled in mel, can 
ald the pathent to maintain the diet. Poer 
group preasure ie apparent as patients 
cumpar: accumulated walght boas 

Additional motivational enhancement is 
applied by continual emphasis on the 
health hazards of obesity, Bach pathent, ie 
given a defined goal (an “Ideal” weight), 
and although all weight loses are menog- 
nized a6 indicating some improvement, pa- 
tients are net conaidered “wuccesafial™ until 
they achieve a “pormal™ weight. 


Pationts 


The 106 patients analyzed in this study 
were selected from the total population of 
Obese patients undergoing treatment on 
Dr. Kempmer's service. Criterion of selec- 
tion wae boas of at beast 45 keg (100 lb): the 
1) patients who moet recently qualified at 
the time this report was initiated were 
Hadied. Six additional pathenta attained 
this weight lees while the first 100 charts 
were being reviewed and were alao In- 
chided in the analysis. The 4i-kg minimal 
Ines criterion was chosen to assure both 
that the pationta were massively obese lni- 


Fig 3 (lett)}—Lot, Patient 26 (25-year-old 
man) who at start of regimen weighed 
212.9 kg. Blood pressure was 140/96 mm 
Hg; two-hour postprandial blood glucose 
level, 174 mgs 100 mi; serum cholesercl, 
240 mg/ 100 mi; serum trighycorides, 167 
mg/ 100 ml. Aight, ARer 379 days on megi- 
men, patient weighed 85.9 kg Values 
were 44 followk blood pressure, 120/680 
mim Hg: two-hour blood glucose, 60 mgs 
100 m4; serum cholestercd, 105 mgs 100 
mil; Sem trigtyoarides, 85 mgs 100 ml. 
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tially ond that they ked lost a marked! 
amount of weight 

There were 47 man and £9 women in thla 
series, With ages at entry inte the program 
ranging from 16.6 to 61 years (ean age, 
BLS * 120 (SD) years), 

“Relative weight" waa calculated by di- 
viding the patient's weight by the “ideal 
weight, which was derived from the mean 
valoe of the desirable weight range for in- 
dividual height and sex for a mediom body 
frame (the latter information was taken 
from Metropolitan Life Insurance Com- 
pany Tables (1959))." Pomderal index was 
caloglated as: beight (inches) divided by the 
cube root of weight (pounds). Body mass 
index was caloalated oz 1M) times weight 
(pounds) divided by the square of the 
heigit {inehes)* Ratios of weight (pounds) 
to height (inches) were also calculated." 
Pounds and inches were used in these cal- 
culations to facilitate comparison with 
published date.'*" 


Analytical Methods 


All blood samples were obtained with the 
patient in the fasting etate, with the ex- 
ception of these obtained for the two-hour 
postprandial blood glucese teat (they were 
obtained after 1M) gm of glucose was ad- 
minletered orally) Samples were analyzed 
by standard clinical proosdures for bhood 
gluceae," seram trighcerides,"" serum 
cholesterol” senam uric acid,” and liphd 
phosphorus.” 

Heart-chest raticg were derived [rom 
meamaremenia of Uhe maximam widths of 
heart and chest on standard roentpen- 
opraums of the chest. 

Ketinal changes were neseased by both 
funduseopy and fundes photography. 

Statistical Methods 

Tho two-tailed paired Student ¢ test for 
comparison of changes in individuals ond 
the two-tailed unpaired test for eompari- 
aon bebwnen groops were employed. Come 
lation coefficients were calculated by the 
product-moment correlation method. All 
aonolyses were performed in the faclitie 
of the Compater Center Branch, Division 
of Computer Eesearch and Technotogy, 
National Institutes of Health, Bethesda, 
Md. 


RESULTS: 
Welght Loss 


The mean weight lost per patient 
was 63.94 17.2 (5D) ke, with a max- 
imam lees of 187.0 kg. Initial and fi- 
nal means and ranges of weight and 
Weight indexes are shown in Tablea 
1 and 2 All patients initially had a 
relative weight of at least Lf, with 
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Fig 4.—Lefl, Patient 64 (48-year-old woman) who al start of regimen weighed 96.6 kg. 
Bieod presauire was 140/90 men Hg while palient was racetving antihypertensive meci- 
cation: faving and before lunch and supper blood glucose levels were 315 mg/100 mi, 
Le mgs 100 fal, avd 08 pea 100 onl, recgeectivedy. while patient ware rene 90 wnelp 
isophard insulin suapension (NFH Inaulin) daily, Values were ag follows: serum choles- 
tered, 223 eng’ 100 mi; eerun bighpearides, 516 mg. 100 mi; heart-cheet ratio, 0.909, as 
shown on x-fay film, Right, Alter 234 daya.on regimen, patient weighed 44.5 kg. Adménia- 
(ration of antihypertensive medication ard insulin had bean discontinued. Fasting and 
preprandial blood glucose levels had fallen to 100 mg/100 ml, 75 mg/100 mi, and 80 
mgs 100 mil. Blood presture was 102,62 mm Hg. Serum cholestera! and triglyceride lev. 
eis uillimately fell io 217 mg/i00 ml and TO mgr iO mi, respectively. Hearl-chest relia 


improved to 0.410. 


To patients having an initial relative 
welght of at least 200 and three pa- 
tients having one greater than 3.00. 
After weight loss, only two patients 
continued to have a relative weight 
greater than 2.0%). There is litthe over- 
lap between initial and final values of 
weight indexes, as is demonstrated 
for ponderal index in Pig 1, Never- 
theless, if one defines obesity aa a 
relative weight in excess of 1.15 (Met. 
ropolitan Life standards), then the 
mean fing) relative weight of the en- 
tire group of patients, L264 025 
(5D), exeeeds this criterion, There 
fore, for analysis, patients were sub- 
divided into thos who achieved a fi- 


nal “relative welght” leas than LIS 
(group 1) and those whe did net fulfill 
this requirement (group 2). ‘There 
were 42 patients (16 men, 27 women) 
im group | and 63 pationts (31 men, @ 
women) in group 2 The mean final 
relative weight for group 1 was 
10+ 0.08 (range, 0.86 to 1.14), and 
that for group 2 was 142+ 0.26 
(range, 115 to 259). Since there was 
no significant differemee in mayni- 
tude of weight boss of the bwo groups, 
the differences apparently reflect the 
significantly greater (P< 001) ini- 
tial weight of group 2 patients 
(165.2 + on kyr vs group 1 patients 
(127.4 + 24.9 ke). 
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Fig & (right}.=Lett (top and bottom), Pa- 
bent 2 19-year-old woman} who at start of 
regimen weighed 100.2 kg. Serum uric 
acid iovel was 8.3 mg/100 mi, Right (iop 
and bottom), Alter 252 days on regimen, 
Patent weighed 44.4 kg, and serum uric 
acid jovel had fallen to 4.9 mgv100 mi. 
{Also see Fig 7.) 


Tlwstrations of four of the patients 
in this series, hefore and after weight 
logs, are shown in Fig 2 to 4. 


Rate of Welght Loss 


The mean rate of weight loss 
wae F=:242 008 (80) kpfday, with 
men having a significantly great- 
er (P< 001) rate of weight loss 
(023 2 008 ke’day) than women 
(2) + 208 kerday). This greater 
rate of weight loss for men was seen 
in all age groupe (Fig 4), while within 
each sex, there waa mo difference in 
Fate of loss between one age group 
and another. The difference in rate of 
weight logs does not reflect a differ- 
ence in relative weight of men and 
Women, dince ther: was no sipmifi- 
eant difference in either initial or 
final relative weight between sexes, 
However, both the initial and final 
abaalute welghta of men were higher, 
aa was the magnitude of their weight 
loss (Table 2), deapite the faet that 
women Femalned in the program alg- 
nificantly longer (P< .005) than 
did men (324.924 1276 days ve 
2616+ 919 days), Twenty-six pa- 
tienta were in the program longer 
than one year. 

There was no significant difference 
in mean rate of weight loss between 
group | and group 2 patients, How- 
ever, the sex difference in rate of 
weight los can be accounted for en- 
tirely by the greater (P< .001) rate of 
loss oof group 2 men (029+ 0.08 
kgfday) vs group? women (020 + 0.05 
kgr/day). This was true despite the 
fact that group 2 women had a some 
what. higher (P< .02) initial relative | 
weight than did group 1 men (255 + 
O41 va 2.41 = 0.42). 

Examplea of individual rates of 
weight loss for two patients are 
shown in Fig 7. 


Arch Intermn Med—Vol 138, Dec 1875 Rice Reduction Diai—Kempner otal 1579 


#10 


REMPMER, NEWEORG, LOWMANN=PESCHEL, AND SKYLER 
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RATE WEMHT LOSS thy sdoy} 


Fig 6.—Riate of weight loss by age group and sex (men, dotted bars; women, hatched 
bars). Standard aor of fhe mean is also shown. Number in each bar conneaponda to 
number cd pationts in that age and sex group, For all age groups, rein of weight loss for 
man is signitigantly greater than that tor women. 


Associated Clinical 
and Chemical Criteria 


Table 3 lists the mean initial and fl- 
nal values and mean changes in blend 
pressure, the blood glucose level, se 
rum triglycerides, serum cholesterol, 
serum rie acid, and heart size (as in- 
dicated by the heart-chest mutio on a 
roonigenogram of the cheat that wort 
noted concomitant with weight los. 
Also listed is the incidence of abnor- 
malities in these variables before 
and after weight logs. As can be 
seen, there were highly significant 
(P= 001) decrements in both systolic 
and diastolic blood pressure, both 
fasting and two-hour postprandial 
blood glucose levels, and in heart size. 
There were also significant decreases 
in serum trighpeeride (P< 05) and se. 
rum orice acid (P< .02) values. The s0- 
rum cholesterol level remained un- 
changed. 

Further analysis of cholesterol 
changes revealed that in thos: pa- 
tients with normal initial cholesterol 
concentration (81 patients), there was 
a mean increase in cholesterol of 10,5 
mg/l) ml, whereas patients with 
high initial cholesterol concentration 
(21 patients) showed a mean decrease 
in cholesterol of 256 mg/l} ml. Pa- 
tients with an initial serum choles- 
terol value of lesa than 2) mg/l ml 
four “desired” level) showed a mean 
increase of 1.1 mg/l mil (53 
patients), whereas those with an ini- 
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thal value greater than 220 mg/ lO 
ml showed a mean decrease of 112 
mg 100 ml (48 patients). There was a. 
Wide seatter among cholesteral val- 
wes, with some patients showing 
marked decrements and others sharp 
increases, A total of [8 patients 
showed decreases in serum choles 
terol, while in 44 patients cholesteral 
concentration increased. 

Comparing group 1 and group 2 pa- 
Kenta, there waa no significant dif- 
ference In magnitude of change of 
any of these variables (blood pres- 
sure, blood glucose, seram  tri- 
giveerides, serum cholesterol, serum 
une acid, and heart-chest ratio), 
Group 2 pathents, however, did have 
somewhat higher absolute values of 
initial (F< 001) and final systolic 
Mood presaure (F< 001), final diss- 
tolic blond pressure (F< .05), final se- 
rum ure acid (P= 005), and final 
heart-chest ratios (P= JG), Com- 
plete data for all factors in both 
groupe are shown in Table 4. 

An example of improvement in 
heart size and heart-chest ratio is 
shown in Fig & 

In addition to the abnormal vari- 
ables just noted, 45 patients (42%) 
had some electrocardiographic change 
on initial examination (usually left 
axis deviation or voltage criteria of 
left ventricular hypertrophy)” After 
welght loss, only six patients (6%) 
eontinued to have abnormalities, He- 
fore weight lope, 14 patients (135%) 


had papilladema (pseudotumor cere- 
bri) or marked retinal venous full- 
fea. In all of these patients, the 
retinal changes resolved with the 
rice neiluetion diet, as described by 
Newborg.” Patients 6 and 9 of New 
borg's report are included in this 
seve 

Correlation coefficienta were caleu- 
luted between values for Mood glu- 
ect and blood lipids These were e- 
pecially striking for the initial valoes, 
Lipid phoaphorus, which was mea- 
sured only initially, showed a highly 
significant (P= 001) carrelation with 
cholesterol (r= 634). Other values are 
shown in Table &. 


COMMENT 


The treatment of massive obesity 
ia & perplexing problem for both pa- 
tient and physician" The more 
conservative methods of caloric re 
striction and starvation (usually in- 
hospital treatment) have mat met 
with great success.“'" Furthermore, 
appetite suppressants have not been 
found to be very useful, probally lhe- 
cause of the refractoriness that devel- 
ops to their pharmacologic effects" 
This has led to a proliferation of 
more drastic invasive approaches, 
including jejunocolic and jejunoile- 
al shunting,“ gastroplasty." pan- 
niculectomy," stereotaxic hypoth 
lami stimulation of feeding centers,” 
and wiring of the jaws. All of these 
surgical procedures have definite as- 
sociated merbidity and mortality. 
Furthermore, the results of these pro 
cedures at the present cannot be said 
to be striking. 

In recent. years, there have been a 
growing number of reports on the ase 
of behavioral moetificntion for the 
treatment of obrsity'’ Although 
such therapy appears quite useful for 
the mildly or moderately obese, no re- 
ports to date describe extensive expe 
rience for the treatment of massive 
obesity. 

This report demonstrates that mas- 
sive obesity cin be corrected without 
resorting to invasive techniques and 
without elther hospitalization or 
pharmacological intervention. The 
approach represents an extension of 
Kempner's earlier dietary programs 
for renal insufficiency, hypertensive 
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eardiovascular disease, and diabetes 
mellitus. It invelves a combination 
af dietary manipulation, exercise, en- 
vironmental alteration, and mots 
vational enhancement. Each factor 
appears to be important. The reduc- 
tion of calories ia obviously the 
cormerstone of any weight reduction 
program. The rather gevere caloric 
restriction allows for reasonably 
rapid weight reduction, which ia im- 
portant if the patient is to remaln 
motivated until normal weight is 
achieved, The sodium restriction ap- 
piars to be important for four rea- 
sone: (1) it aids in correction of associ- 
ated abnormalities, eg, elevated blood 
pressure; (2) il prevents aecumulation 
of fluid that may replace adipose tis- 
sud aod, because of the higher density 
af water than fat, may mask true re 
duction in adiposity fa phenomenon 
manifested by loss of girth without 
loss oof weighty (2) it provides a 
means of monitoring patient ad- 
herence to the regimen through the 
measurement of urinary chloride or 
sodium excretion, or both; and (4) it 
may rethice the stimulatory effect of 
salt.on food intake. The use of car- 
bohydrate as the calorie source takes 
advantage of its protein-sparing of- 
fects and its inhibition of excessive 
sodium excretion. Exercise may only 
slightly incrense caloric utilization; 
however, it is important in improving: 
beth muscle tone and cardiovascular- 
pulmonary capacity and in prevent- 
ingr boredom. 

The Durham environment is singru- 
larly conducive te weight reduc 
tion not only because most of the poe 
tients are removed from their home 
stresses, but also becuse there are so 
many massively obese patients there 
that the local population does not pay 
special attention te them. The cum: 
araderie of other patients in the same 
situation leads te incremsed willing 
ness lo participate. The gathering of 
others with the same problem allows 
social interacthon, which may have 
been lacking in the heme environ: 
ment. 

Maintenance of the patient's moti- 
vation to continue on a monotonous 
dietary program until normal weight 
is achieved is a difficult but important 
problem, We reengnize that our pa- 
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Fag 7.—Top, Weekly weights of patient 2 (eee Fig 5) while ahe wae loteng 55.6 kg on regi- 
men. Baton, Weakly weights of patient & (31-year-old man) who leet 170 kg in ob 


weeks on regimen. 


tients are a self-aelected, highly moti- 
vated group to begin with. Otherwise, 
they would not leave their homes for 
months at a time (and at some 
expense) to participate in such a 
program. Despite this and the various 
motivational enhancement tech- 


a ) 2) co) as Lo] oh 
Wiles iN Pm eu 


niques outlined previously {see 
“Methods"), many patients tire of the 
rogimen andl have diffiealty main- 
taining interest, We do not consider 
them successful unless normal weight 
is achieved. Thus, ft is possible te lose 
even several hundred pounds and still 
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be considered “unsuccessful,” 

Ie addition to the benefit of moeti- 
vational enhancement, frequent mon- 
itoring of the patients is an im 
portant consideration in protecting 
against potential side-effects of rapid 
weight lowe The dally discussion 
serves to detect potentially dan- 
gerous symptoms, including those of 
postural hypotension. Daily measure 
ment of blood pressure is also impor- 
tant in this regard. The inclusion of 
frequent monitoring ia an important 
element of any overall weight redac- 
tion program. We do not recommend 
application of drastic dietary therapy 
and weight loss for any patient with- 
ool appropriate medical aupervielon. 


Weight Loss 


The measurement of success of any 
rogimen for treatment of obesity de- 
pends on the criteria selected for 
making such an assessment. This has 
been the subject of much discussion 
in the literature and remains onre- 
solved" Although car selection 
of patients for this study assumed ua 
of a population that wae elearly mas- 
sively obese and that had Jost a rela 
tively large amount of weight, we are 
uncertain about the best way of re- 
perting our data, We have coneen- 
trated on the moat widely used yard- 
stick, relative weight in comparison 
with the normal valuea obtained from 
the Metropolitan Life Insurance 
Company Tables" We recognize, 
however, the great limitations of this 
ecriterion.“"' Nevertheless, tt does en 
able ga to demonstrate the failure of 
the majority of oor patients (group 2) 
to achieve a normal webht, deapite 
relatively great weight Ings. 

Seltzer related ponderal index to 
mortality, with the use of the build 
and blood pressure study.” Thus, we 
have included ponderal index in our 
analysis and demonstrate that the 
pathenta who have lot weight have 
distinetly different indexes from 
those at entry. 

The greater rate of weight loss in 
men than in women, despite equal 
magnitide of loas, confirms the dini- 
eal obeervation that women hare a 
more difficult time with weight reduc- 
tion programa than do men. Whether 
this reflects aome physiological differ- 
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18.92 16.1 
P=. 
(No, = 166) 
Vik? tS 
35%. abnormal 
(No. = 108) 
14T = 720 
67% abnormal 14% abnormal 
: (Ma, = 108) (Ma. = ST} 
Serum triglycerides, 147.8 t S74 126 ct 67.8 —M3 = 12 
mao! 12 ml 47% abnoemal 2046 abnormal 
tho, = 71h (ho, = 67} 


mafia mi 


mal 10d mi 1% abnormal 


(Mo. = 100) 


* Moree! values umed in calculating parceniage abnormalities follow: blood preseure— 
ayeiglc, 140 m= Hg and diastolic, <0 mm ig; blood @ mg. 110 mg ite ml 
and bee-heur postprandial, 110 mgu iS mi: adrum frighpeotidea— C140 mgs TDo al less 
than 30 yeaa old and 180 mgs i00 ml if 30 of more yaara old; aarum cholesionsl— <0 
meg/ 100 el H lesa than 20 years fd, 200 mgs P00 ml 20 through 29 years old, C270 megs t00 
mm A 30 through 39 years old, 2a mgr ih) mil if 20 of more years old; serum une eoed, 
a mage 10 md for men ond <6.8 mgs 100 ml for women: hear-chesi mitio (100), <4. 

+ 2S, not elgniticent, 


127.4 = 242 
S19> 12.6 
—SL G2 17 
fea har Bast Oe 
1st ho 1.42 = O27 
10.35 = Oar 201 = O44 
102 = 0.38 11742 feet 
Blood gerassure, men Hg 
Eytollo 
Bafore lows 130.8 = 166 170 = 24.1 
Alter lows 107.1 = 715.5 11 16.3 
Change HAT = B02 —HO= 281 
Castells 
Bafere loss BT = eE4 42 141 
After logs err. Ta = 127 
Chase —1he = 14a —1hB = Te 
(Hood glucoes, mgs TOO ml 
Fiat 
121 aos 117,1= 387 
G34> 14.5 b= 238 
—BET = 66.2 —19,T = 163 
104 ch AS Teh ch Bhd 
Be? + 2.5 Mit Sha 
827 = 0 Hid = 6 
Sarum rigiyceides, mgs ia mi 
Bahan lows 162.6 = 116.1 130 4% 87.1 
Aner boss Tika t 46a #31.1 = 7e5 
Change fl = 1125 12. = Be 
fecum choleabaral, mg 1) ml 
Beloro loss a214 = 308 
Attar loss 238 = oo 
Change +10.5 = 56.6 
Barun Ure aed mg 1 ml 
Belore low 
Alter hoes 
Change 
Haar-chaal ratho 
Belore ons 452435 2545 
Afar los Bas ao 40.9 3.0 
Chane —§ata2 —d.3 = 4.1 
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Tattle 6.—=Conalation Costficlents Betwooen Glucose and Lipid Levels 


Fasting blood glucose 

@hr postprandial blood gluccss 
Sau chodesboral 

Sana trighceriden 


Fasting Blood gluco 
2 hr postprandial bhood gluccss 
Serum cholestercd 


Fasting bloc glucose 
#-hr poatorandial blood glucose 
Sarum cholesterol 


2-hr Powtprandial 


Glucerm Blas Glucose 


Fig §.—(Ghest x-ray films of patient 3 (sen Fig 2) showing improvement in heart-chesl rabo from 0.5274 io 0.451. Led, Initially on Now 7, 


1972, traniverse diameter od heart was 19-9 cm and iniernal chest diameter, 33,0 cm. Right, After boss of 60.0 ing. om March 26, 1872, 
transverse diameter was 05,5 cm and internal chest diameter, 36.4 cm, 


enc? bekween men and women or sim- 
ply better adherence to the regimen 
by men is not known. 


Associated Cilnical Determinants 


The decrements in blood pressure, 
blood glucose value, gerum ine 
glycerides, serum uric acid level, and 
heart size and the improvement tn 
retinal findings and electrocardia- 
grams, concomitant with welght loss, 
tend to support the notion that some 
of the abnormalities in these criteria 
may be directly related to obesity.’ ™ 
A cousal relationship, however, can- 
net be implied from these findings, es- 
pecially in view of the known efficacy 
of the rise diet in the treatment 
of hypertension and diabetes mulli- 
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tus" Nevertheless, the significant 
decrements in these factors show that 
they are not irreversible and support 
the view that weight reduction can be 
important in decreasing morbidity. If 
soma of these measurements do rep 
resent risk factors for cardiac or 
other disease, their improvement may 
alao mean that there is decreased risk 
of cardiac disease and death as well, 

The absence of significant change 
in the senam cholesterol level is prob 
ably related, in part, to the relatively 
normal initial cholesters!] values seen. 
The slight increases in those patients 
with low initial cholesterol values and 
the decreases in those with high ini- 
tial valuea may reflect regression 
toward the mean." The rises in cho 


leateral values are not surprising dur- 
ing periods of weight reduction, and 
there may not yet have been equili- 
bration at the time final values were 
measured, 

Likewise, the relatively small 
changes in serum triglycerides and 
sorum uric acid may reflect mobiliza- 
tion of fat during weight loss, with 
keto achis (derived from mobilized 
free fatty acids) competing with ure 
aeld for renal tubular secretion” 

The finding: that group 1 and group 
2 patients had equal magnitudes af 
change in the various clinical and 
chemical variables studied shows that 
the changes are related to degree: af 
change in weight. The higher final 
values of gome variables in group 2 
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patients indicate that correction to 
normal weight is aleo important in 
normalizing concomitant abnormal- 
ities of obesity. This is consistent 
with the actuarial data that, with in- 
creasing degree of obesity, there ia 
increased morbidity and mortality 
Tt would also support these who argue 
in favor of promoting as much weight 
loss. a5 possible, even though that does 
not completely resolve the problem. 

The correlation between levels of 
blood @hosose and blood lipids is ean- 
sistent with the hypothesis that these 
are Under common conten, perhaps 
both ander contral of insulin.” 


Conclusion 


The criterion of ultimate success of 
any weight reduction program ia de- 
pendent on long-term malntenanes of 
weight logs. Such data are not yet 
available for the patients analyzed in 
this report. Nevertheless, ome impor 
tant fact to be gained from this study 
is that, despite the misconception ter 
the contrary, massive obesity is not 
an uncerrectable malady. Weight loas 
ean be achieved, massive obesity can 
be corrected, and it can be done with- 
out drastic intervention, Treatment 
is worthwhile, since weight reduction 
is associated with improvement in 
many of the associated clinical abnor- 
malities that are present in obese pa- 
tients—elevation of blood pressure, 
carbohydrate intolerance, elevated 
serum triglyceride levels, byper- 
uricemia, cardiomegaly, électrocar- 
diographic changes, and retinal vas- 
cular changes. 
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EFFECT OF WEIGHT LOSS ON ARTERIAL OXYGEN PRESSURE (p02). 
Barbara Newborg*(SPON: Walter Kempner). 
Duke University Medical Center, Durham, N.C. 27710 

In 250 obese out-patients, without breathing difficulties 
or heart failure,in whom the initial pO? was found to be be- 
low 85 mm.lg., the pO? was determined again after weight loss 
on a vice/reduction diet. In 105 of these patients, the poz 
before and after weight loss varied more than * 7 ma. Ug. 
{lesser variations considered to be within the limits of tech- 
nical error).In 18 of the 105 patients, there wos a decrease in 
the arterial pO?:-8 to -18, avg. -10.4 mm.Hg.;in 87 of the 105 
patients, there was an increase: +8 to +35, avg.tl4.60m.Ug. The 
ave. change in the 105 patients was an increase of 10.3 mm.Hg.- 
(A paired t test on the 105 differences shows the overall] in- 
crease to be highly significant.) The avg. weipht loss in the 
two groups was 45 pounds in 90 days and 51 pownds in lO days. 
The avg. arterial carbon dioxide pressure was unchanged: 37=38 
and 37=<37 ma.lig., respectively. How much of the increase in the 
arterial pO? was caused by a decrease in the amount of fatty 
tissue and its blood supply or by an increase in the lung vol- 
umé or by other factors will not be discussed in this report. 
But simee the rate of cellular respiration varies with varia= 
tion of po? (Kempner, Cold Spring Harbor Symposia on 
Quantitative Biology, 1939), it is surmised that a great deal 
of the beneficial resulta of weight reduction (ieprovement in 
function of the brain, retina, hearc, kidney, testis, etc.) might 
be duc to an increase in the rate of respiration of ecllse 
oxidizing in a milieu of higher oxygen pressure. 
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Obesity Destabilizes the System 
Barbara Newborg, M.D. 


The lungs normally contain a large volume of air, When 
we hold our breath the air in the lungs allows the continued 
oxygenation of blood and allows the CO, to occupy the 
space from which the oxygen is being removed. This re- 
serve volume of air stabilizes the systerm much as a fy- 
wheel can stabilize an energy producing system. In very 
obese persons, this Mywheel-like stabilizing function is 
lost. Moreover, the obese body extracts more oxygen and 
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adds more CO, per unit of time. The loss of air volume in 
the lungs reduces the effectiveness of the Nywheel-like 
stabilizing effect and the increased body mass depletes the 
available oxygen supply more quickly. Short periods of 
apnea produce large changes in blood gases. Sophisticated 
lung function studies are not needed to establish the large 
boss in bung capaciny. A glance at the x-rays shown in figure 
1 is sufficient. 


157 Ibs. 


Figure 1. Increase in lung capacity and decreas in heart size in a patient treated by rice/reduction diet. 
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Kempner Revisited 
Eugene A. Stead. Jr.. M.D. 


The original descriptions of the effects of the rice diet 
were published in the North Carolina Medical Journal.'" 
Editors of other, more widely read national journals did mor 
appreciate that the Kempner articles would come to be 
recognized as claasies and that bere in North Carolina De. 
Kempner wat making medical history. The editor of the 
North Carolina Medical Journal was wiser and published 
his work, 

On my arrival at Duke in 1347, Walter Kempner and the 
rice diet were in the news. The students and house staff at 
Duke helped care for Kempner’s patients as well as those of 
the rest of the seaff. Each moming | had to answer the 
question of why Kempner'’s patients with destructive 
hypertension did better than mine or those of other mem- 
bers.of the staff. With the belp of the Durham chapter of the 
North Carolina Heart Association and my colleague Ber- 
nand Holland (presently Professor of Psychiatry at Emory), 
I started my own rice house. As Kempner had done origi- 
nally, we served patients who did not have the means to pay 
8 private doctor, We discovered several things, Twenty- 
four hour care of very sick hypertensive heart and kidney 
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Patients is time-consuming and difficult. The disease re- 
sponded in the manner described by Kempner. The long- 
tenn care of patients who stayed for six weeks or longer in 
our ‘rice establishment"’ was simplified. All dieters are 
liars, and chemical analysis of the urine to determine oral 
intake is essential. 

After peo years we disbanded our ‘rice house"’ and from 
that time | have sent patients who would profit by the 
dietary regimes of Kempner to him. 

In a letter written in 1958, | summarized Kempmer’s 
contributions as follows: 


Dr. Walter Kempner showed that our ideas regarding 
Protein requirements were erronequs and that, in the 
presence of a high caloric intake, nitrogen balance can be 
reached on as litthe a¢ 25 grams of procein per day; tha 
man can remain in sodium and chloride balance on as 
litte as 5 mEq per day; that the cholesterol levels in the 
blood can be lowered by rigid dietary restrictions. 

He showed that rigid dietary restriction has. a favorable 
effect in congestive heart failure, kidney disease and 
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Figure Ll. Changes in several systems in several patents during treatment on Kempaer's rice dies. 


hypertension, and that it affects not only subcutancous 
édema but reduces cerebral edema seen in malignant 
hypertension, with disappearance of papilledema and 
retinal edema. 

He demonstrated that in many patients the rice diet 
could reverse the course of hypertensive vascular disease 
in both benign and malignant states. 

In his studies on the course of treated and non-treated 
malignant hypertension, he demonstrated that renal 
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damage was not necessarily irreversible but that an 
appreciable return of kidney function was possible in 
many patients, provided the time of treatment is mea- 
sured in years rather than weeks or months. 

He has shown that, in malignant hypertension, multi- 
ple factors are at work in producing the brain, heart, 
retinal and renal lesions; that the blood pressure is only 
one factor, but that even without any change in blood 
pressure, favorable changes may occur with rigid diewry 
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treatment in the brain, heart, retina, and kidney. 

In patients with nephrosis with heavy albuminuria, he 
has demonstrated that recovery may occur on the rice 
diet. The protein decreases in the urine, and the albumin 
content of the plasma returns to normal in the presence of 
a protein intake not exceeding 25 grams. Before Dr. 
Kempner's work, we believed that a patient with little 
protein in the blood who was losing a large amount of 
Protein in the urine would have died on such a protein 
intake. 

He has shown that diabetics with complicating vascu- 
lar disease improve not only in regard to the vascular 
disease, including severe diabetic retinopathy, but that 
they tolerate the high-carbohydrate diet well; and that the 
diabetes mellitus itself is often favorably affected, as 
evidenced by decreasing insulin requirements and de- 
creasing blood sugar levels. 

The above record is one for which we at Duke have 
respect and admiration. {t has required an immense 
amount of work and large sums of money. 

Kempner has dedicated his life to the study of vascular 
disease and his strikes have all been made in areas where 
the experts said there was no gold. Who in his right mind 
would have ever thought that rice and fruit could modify 
vascular disease appreciably? Who would have fed a 
protein-deficient patient. losing large quantities of pro- 
tein in his urine, a protein-poor diet? Who would have 
dared to give a more than 90% carbohydrate diet to a 
diabetic? Every expert knew that cholesterol levels were 
not influenced by diet. Nevertheless, all these leads have 
paid off richly. 
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Figure 1 shows examples of the responses Kempner 
described in the North Carolina Medical Journal. 

With the permission of Drs. Kempner and Newborg, I 
am re-publishing an updated 42-year-old blood pressure 
chart of Katherine Ormston, the first executive secretary of 
the North Carolina Heart Association (figure 2). Miss Orm- 
ston was referred to Kempner by a well-known New York 
cardiologist (Dr. Irving Wright) after bilateral sympathec- 
tomy (by Dr. Reginald Smithwick in Boston) failed to 
control her hypertension. In 1953, while she was still 
following the Rice.Diet, I had a talk with her concerning the 
patient’s viewpoint of this treatment. She assured me that 
while a sailt-free diet was inconvenient, especially in con- 
junction with an active job requiring considerable travel, it 
was certainly possible. She pointed out, too, that since she 
had been Dr. Kempner’s patient she had taken no medica- 
tion except regular multivitamins, and occasional aspirin 
and antibiotics far severe winter colds. 

She continued: 


More important to me personally is the fact that since 
September 1, 1948, I have been steadily engaged mm 
earning my own living, with only the usual vacations and 
holidays; and the only time I have lost through illness 
during that time was because of the above-mentioned 
colds. In August 1950, I became executive secretary of 
the North Carolina Heart Association which was in the 
beginning stage of establishment in this state. This work 
has required steadily increasing activity and responsibil- 
ity, long hours of work and considerable travel. [’ve 
driven my car about 34,000 miles during these years, 
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Figure 2. Forty-two year followup of Katherine Ormston. 
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much of it for organizational and fund-raising work. 
Looking back, it seems to me that my blood pressure 
decreased as my work and responsibility increased. 

Another point which seems to interest doctors is loss 
of weight. My height is 5‘ 4%2’’ and my build is rather 
slight. For a good many years my normal weight was 
around 110 pounds. When I started the modified rice diet 
in New York, I weighed about 118 pounds. Four months 
later, when [| first came to Durham, I weighed 105 
pounds. At the end of 100 days on the ‘*basic’”’ rice-fruit- 
sugar diet, | weighed 115 pounds. Since then my weight 
has fluctuated between 98 and 110 pounds, apparently 
depending upon such factors as the amount of energy I 
was expending or how hor the summer was. 

Best of ali, to me. has been the consistent feeling of 
well-being. [ have, throughout the past 5 years, slept 
well each night (with no medication whatever) and 
wakened with sufficient energy to carry me through a 
busy day without difficulty. I am, in fact, living a nor- 
mal. busy, happy life; I just can’t eat everything I'd tike 
to have. Perhaps in the future even that will be remedied. 


A few days ago, 30 years after the conversation de- 
scribed above, I chatted with Miss Ormston again. Now 76 
years old, she has been working continuously since that 
time, and only recently reduced her work week to three 
days instead of five. In 1954, Dr. Kempner allowed her to 
discontinue the Rice Diet, gradually at first. For many 
years she has eaten as she chooses, but voluntarily limits 
her intake of salt, fat and red meat. and prefers food that is 
prepared simply. Her highest weight in 30 years was 126 
pounds for a short period: it now fluctuates a little above or 
below 115 pounds. She has made nine trips to Europe, and 
recovered without complication from two major opera- 
tions. The reduction in work week has not decreased her 
activity; for the past three years her housekeeping duties 
have been doubled by care of an invalid sister who came to 


live with her. References 
. Kempner W: Treatmens of kidney disease and hypertensive vascular disease with 
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Otto Warburg 1883-1970 
Thoughts upon looking at the 1983 commemorative issue of 
the Postal Service of West Germany in honor of his hun- 


dredth birthday 5 by Waiter Kempner, M.D., page 25 
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HANDS ACROSS THE SEA 


The Durham Connection to Germany 


Walter Kempner M.D. 


Thoughts Upon Looking at the 1983 Commemorative Issue of the Postal Service of West Germany in 
Honor of The Hundredth Birthday of Otto Warburg, the Father of Cellular Physiology 


6 He. in the Medical School of Heidelberg every- 

body wants to be a Professor and wants to teach 
and wants to talk. There was never anybody here who 
wanted to work. When something finally has to be done, 
they shout: ‘Mr. Ziegler, Mr. Ziegler!’ Doctor, I get sick to 
my stomach when I hear my name.*’ 

Mr. Ziegler was the janitor who cleaned my glassware 
when I was an intern in Heidelberg where I did blood sugar 
determinations on dogs I had made diabetic by the injection 
of phlorizine. Mr. Ziegler had a fine upright character and I 
leamed a lot from his pearls of wisdom, even when he was 
not completely sober and wore his hat on the back of his 
head while washing the pipettes and flasks. 

I said, “‘Really, really, Mr. Ziegler, in al} the time you 
were here wasn’t there ever anyone who did some work?"’ 
After a lot of deliberation he said, ‘‘Yes, several years ago 
there was one, but he left pretty soon and never became a 
Professor; and one never heard anything about him any- 
more.”’ 

Sitting in the library a few days later, I looked to see if he 
had ever published a scientific paper and came across 
something about sea urchin eggs, nucleated red blood cells, 
and metabolic reactions of cancer cells. All of a sudden I 
found myself writing a letter to this unknown man whose 
address was in Dahlem, a suburb of Berlin, asking him 
whether I could work in his laboratory. He answered me 
politely that unfortunately he had only a very smail jabora- 
tory where there was no space, but he would be giad to talk 
with me if I should come sometime to Berlin. 

My ward consultant said that this was the most complete 
nonsense he had ever heard especially in my case since the 
big boss, Dr. von Krehl who had written the famous first 
book about pathological physiology (which incidentally 
was translated into English with an introduction by Osler), 
wanted to put me on the Staff as soon as i finished my 
internship. But I protested and said that I first wanted to 
learn something, My superior said, ‘‘It is much more im- 
portant for your career to have been on the boss’s Staff a 
few years than to learn everything.’’ Anyway, I took the 
train to Berlin and Warburg talked with me in his small 
office. He was 43 years old, I was 24. He asked me, ‘‘Do 
you know any mathematics?’’ I said no. ‘‘Any physics?’’ I 
said no. ‘‘Any chemistry?’’ I said no. He said, ‘*What 
actually do you know?’’ I said, ‘'E graduated from the 
Medical Schoot in Heidelberg and completed my internship 
there, and 1 published a paper about diabetes and did more 
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than 650 blood sugar determinations on a dozen dogs and a 
few rabbits. (The methods were not so simple then and I 
had to do all the determinations myself without the help of 
technicians.) So 1 really don’t know anything.’’ Warburg 
said, ‘‘At least you are honest. But you will see for yourself 
what 1 already wrote you that this is a very small laboratory 
and there is no space for anybody else. However, you can 
stay here for a couple of weeks and learn our methods."’ 

There were three young men without any previous train- 
ing working there and three who had doctoral degrees. One 
was Dr. Wind who died of tuberculosis shortly afterwards, 
the second was Dr. Hans Gaffron, iater well known for his 
work on photosynthesis, who was for many years Professor 
of Biochemistry at the University of Chicago; the third was 
Dr. Hans Adolf Krebs who became famous for his citric 
acid cycle and got the Nobel Prize a few years later. (Two 
other Nobel laureates had also started in Warburg’s labora- 
tory: Otto Meyerhof and Hugo Theorell}. 

After the two weeks were over, Warburg asked me, 
‘‘Did you learn our methods?"’ I said no. He asked ** Why 
not?’’ | said I would need much more time to learn them. 
He asked, ‘‘How much time would you need?’’ I said, 
**Maybe one or two years.’” ‘All right,’ he said, *‘then 
stay here.’* And I stayed there 1927 and 1928 in his small 
laboratory in the upper floor of the Kaiser Wilhelm Institute 
of Biology in Berlin-Dahlem and again in 1933 after an 
interval of five years in which I had been an Assistant 
Physician in the Medical School of Berlin. 

In 1931 Warburg had got the Nobel Prize for his work on 
the respiration ferment and had been given a beautiful new 
institute of his own — the Kaiser Wilhelm Institute for 
Cellular Physiology in Dahlem. 

Up until then he had published two books: Metabolism of 
Tumors (1926) and Catalytic Effects of Living Substance 
(1928). These books do not contain any opinions or discus- 
sions but are merely collections of the original papers he 
had written about the methods and results of his new experi- 
ments. One of his favorite remarks when he read the ‘‘hiter- 
ature’’ was, ‘There are two kinds of chemistry — ex- 
perimental chemistry and paper chemistry.” 

The tities of his later books (1948-1962) (also collections 
of original papers) are: Heavy Metals as Active Groups of 
Enzymes, Hydrogen-Transferring Enzymes, and Further 
Developments in Methods of Cellular Physiology. 

In 1933, after Hitler came to power in Germany, 4 
gentleman from the Rockefeller Foundation visited War- 
burg in his laboratory in order to persuade him to come to 
the United States. Warburg looked around and said, ‘‘Here 


I know where each piece of apparatus is; here I can put my 
hand on everything I need,’’ whereupon the visitor replied, 
“*We will photograph the whole laboratory just as it stands 
down to the last detail. We will present you with an exact 
duplicate of your Institute.’’ But Warburg couldn't make 
up his mind and remained in Germany throughout the rather 
unpleasant years before and during World War I. 

Great scientists can be very average and boring people. 
Warburg was interesting. In 1927, my first year with him, I 
discussed in the evening with Dr. Krebs the results of an 
experiment I had just made that day. ‘‘There must be a 
mistake,’’ Krebs said. I questioned why and he answered, 
‘This is against all the laws of cellular physiology.’’ The 
next moming when Warburg had come in, he asked me for 
the results of my experiment. 1 showed it to him and he said 
in English, ‘‘That’s very exciting.’’ I argued with my 
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newly acquired wisdom, ‘‘But it can’t be true; this is 
against al! the laws of cellular physiology.’’ Warburg pon- 
dered a moment and then said, ‘‘Of course you have to 
repeat it six or seven times, but if it always comes out the 
same the laws of cellular physiology have to be changed.”’ 

In 1968, the year he became 85 years old, he sent me a 
letter for my 65th birthday and wrote, ‘‘In many respects I 
found that age is better than youth. The fight for existence is 
over and, if one possesses luck and reason, one can stil] live 
for many years. A bank account is desirable, a house of 
one’s own is desirable, the possibility to do scientific work 
is desirable. I assume that you have all of this in ample 
measure. And so J dare to congratulate you.”’ 

**Luck and reason.’* But I think I would never have been 
lucky in any endeavor in medicine without those years 
1927, 1928, and 1933 with Otto Warburg. 


Reprinted from pages 25 and 26 of the January 1984, North Carolina Medical Joumal 
Copyright, 1984, by the North Carolina Medical Society 
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The Role of Oxygen Pressure in the Fight 
Against the Chief Killers in the First and in the 
Last Half of the 20th Century 


Barbara Newborg, M.D. 


@ The fashionable therapies for tuberculosis patients used earlier in this 
century had a common physiological effect: they reduced oxygen pres- 
sure which in turn inhibited the oxidative processes of the tubercle 


bacillus. 


win were patients with tuberculosis, the chief killer 
until the 1940s, urged to have maximal weights? 

The accepted dietotherapy for patients in the tuberculosis 
Sanitariums consisted in giving large amounts of butter, 
cream, eggs, cheese and other high caloric items to pro- 
mote all possible weight gain. The plausible explanation 
was that, due to the chronic fever, the patients burned up 
more calories and unless they were overfed they would die 
of ‘‘galloping consumption. ’’ 

The second fashionable and obviously helpful treatment 
was sending the patients to high altitudes, the explanation 
being that the air was purer there and there was more 
ultraviolet light. 

The third type of treatment that had proved successful 
was pneumothorax, or cutting the phrenic nerve to elevate 
the diaphragm, or rib resection. The explanation here was 
that thereby the affected lung tissue was given less work to 
do and more rest. 

After the discovery of antibiotic therapy these forms of 
treatment were almost relegated to books about the history 
of medicine. However, from a scientific point of view it 
was interesting to establish the physiological rationale of 
these therapies. 

In 1939, W. Kempner published a paper about ‘‘Oxygen 
Tension and the Tubercle Bacillus’’ in the American Re- 
view of Tuberculosis, in which he reported that contrary to 
Warburg’s ‘‘all or nothing law’’ of cellular respiration, a 
considerable decrease of the oxidative processes of the 
tubercle bacilius was found under conditions of towered 
oxygen pressure (figure 1). 


Since these oxidations are virtually the only energy- 
supplying mechanism of the tubercle bacillus, its power to 
harm would be greatly inhibited by conditions like high 
altitude, pneumothorax, etc., which lower the oxygen 
pressure at the site of the infected tissue. 


From the Department of Medicine, Duke University Medical Center, 
Durham 27710. 


RATE OF RESPIRATION OF IMG. DRY WEIGHT OF TUBERCLE 
BACTERIA H37 AT VARIOUS OXYGEN CONCENTRATIONS 
37.8%. 


CMM, OXYGEN CONSUMED IN | HOUR 


VOLUME PER CENT OXYGEN CONCENTRATION 


But what has this dietotherapy, the insistence on maxi- 
mal weight, to do with high altitude and pneumothorax? 

We have determined* the oxygen pressure in the arterial 
blood of 105 overweight patients before and after a period 
on a weight reduction diet. While some of the patients had 
no complaints except their overweight, quite a few showed 
symptoms of narcolepsy, lack of alertness, failing mem- 
ory, impotence, inability to burn calories, etc., which im- 
proved with the weight reduction. The outcome of the 
determinations was an average increase of the oxygen 
pressure in the arterial blood from 71.1 to 81.4 mmHg after 
an average weight loss of 49 pounds in an average period of 
100 days. (Incidentally, the chest films of obese patients 


* Barbara Newborg, Fed Proc (Physiology) 1977; 36. 
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often look like those of patients with bilateral artificial 
pneumothorax: see North Carolina Medical Journal, page 
242, April 1983.) 

This shows that the practical approach of the dietother- 
apy of maximal feeding in tuberculosis had the same phys- 
iological basis — the decrease of oxygen pressure — as that 
of high altitude and pneumothorax therapy, though a quan- 
titative explanation was not available at the time it was 
advised. One is reminded of what E. A. Stead wrote in 
1978 in a paper about ‘‘Holistic Health’’: ‘‘It is sounder to 
determine by proper observation whether the treatment is 
beneficial, If it is, rationale will be developed in time to 
make the venture fit into the mold of biologic science.”’ 

If the bacteriostatic therapy which we are lucky enough 
to have now at our disposal did not offer so much better 


means to kill the tubercle bacillus, the treatment by de- 
creasing the oxygen pressure would probably still be the 
most efficient. 

With regard to tuberculosis, oxygen pressure is no longer 
of paramount importance. It remains, however, one of the 
most decisive factors in another therapeutic approach, 
though exactly in the opposite direction: today we are faced 
with the task not of decreasing but of increasing the oxygen 
pressure in the body in our fight against the chief killer of 
our time, the so-called cardiovascular diseases in which a 
decrease of oxygen pressure in the cells, for instance by 
overweight, has occurred, not only in the case of intermit- 
tent claudication of the leg muscles but also in the intermit- 
tent or permanent claudication of the testes, the kidneys, 
the myocardium or the brain. 
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Disappearance of Psoriatic Lesions 


on the Rice Diet 
Barbara Newborg, M.D. 


cong time ago one of our Cambology Professors stopped 
Dr, Kempner in the corridor and said, ““ believe in 
the Rice Diet."" Suspecting thar his colleague wanted to 
tease him, Dr. Kempner replied: *‘You'd better tell me 
why."" His colleague answered, “‘Every time my paorasis 
flares up, | put myself on the Rice Diet until the psoriasis 
has disappeared, This occurs often within a shost time,” 

The Rice Diet contains no mone than 20 grams of protein 
— mosly denved from rice, 20-50 me of sodium and very 
little far with a relatively large percentage of linoleic acid. 
Figure | shows a comparison with a *‘so-called"* normal 
diet. 

Results of the treatment with the Rice Diet in kidney, 
hypertensive vascular and heart diseases and diabetes were 
first published by Dr. Kempner in the forties. 


From the Deparment of Medicine. Duke University Medical Center, 


Durham 27710, 


It soon became obvious that patients with psoriasis, 
being treated with the Rice Diet for amy of the above- 
mentioned problems, showed a dramatic reduction in or 
disappearance of their skin lesion, Figures 2-3 iluscrave 
these changes in four patients. None of these four patients 
had any systemec or other additional meanment while under 
observation here; local steroid treatment was cvher tapered 
off or discontinued in the patients who had been using it. 
Many of the patients whose psoriatic lesions improved 
during trearment with the Rice Diet bad previously been 
treated unsuccessfully for years with systemic andor local 
medications, There was not a single patient whose 
paoriatic lesions became worse on the Rice Doct. 

Whether the improvement in the psoriasis is duc to an 
inctease of a beneficial substance in the Rice Dict of to a 
decrease of a harmful ome is mot known, (We suspect it is 
the latter.) What is known is easily seen in figures 2-5, 
which show the improvement in the skin condition. 


COMPOSITION OF DIETS 


865 gm 
Carbohydrate 


April 1965 June 1965 
206 Weight (Ibs.) Height 5’ 162 


Moy 1965 July 1965 


156 Weight ( Ibs.) 134 
(Height) 5' 


‘July 1985 September 1985 


200 Weight (Ibs.) 170.5 
(Height) 5 61/2" 
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COMMENT 


Claude 5. Burton, M.D. 


N° ore hak found a.cure for the skin condition psoriasis. 
Though our patients find this discouraging, we ex- 
Plain that with trial and error there is an excellent chance 
we will find a treatment to commol the process, With ap- 
propriate supervision and treatment oot even the hair. 
dresser can detect that my patients in fact have psoriasis. 

I don’t rely on a single treatment. Different approaches 
work for different people. Dr, Kempner and Newborg’s 
ancodotal cases convince me that the Rice Diet should be 
added to the dermatologist's armamentarium, especially if 
the patient is obese, diabetic, or hypertensive. 

I cannot explain how the Rice Diet works in the treat- 
men of peoriasis. Prostaglandin profiles are dict respon- 
sive and, based on early prostaglandin studies in psoriasis, 
a new enthusiasm for dietary therapies is emerging, ¢4- 
pecially those nich in EPA (cicosapentanenoic acid — an 


From the Divison of Dermatology, Duke University Medical Center, 
Durham 27710. 


June 13, 1984 


unsaturated fatty ach prosiaglandin precursor found in the 
flesh of many cold water fishes and now available from 
health food stores as MAX-EPA, thought to be the reason 
eskimos have such a low incidence of heart disease}. Drags 
that interfere with folate metaboliam and virtually amy agent 
that inhibits DNA or protein synthesis are effective at 
controlling psoriasis, Cne can imagine that the Rice Diet 
might have influences in all of these arcas. Certainly, fur- 
ther clinical and laboratory investigations aré warranted. 

The Kempner diet excels in the treatment of beart anel 
kidney disease, hypertension, diabetes and obesity, All of 
these illnesses limit choices of therapy for psoriasis and 
vice versa. For example, beta-blockers offen flare pso- 
riasis. Patty infiltration of the liver in diabetics and obese 
patients may limat the utility of methowexate therapy, For 
psoriasis patients with such comorbid concdithons, the Rice 
Dict might be the best first-line approach, 

We hope we will soon learn if all psoriasis patients 
respond to the Rice Dict and if this approach will be useful 
for non-obese psoriatics. 


Reprinted from pages 233-255 of the May 1986, Norh Carclina Medocal Journal 
Coprriplr, (G88, by the Noth Carnac Medical foci 
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An old story repeats itself every so often. When there are two 
road signs: one road to the promised land and the second to a lec- 
ture about the promised land, 99 out of 100 people follow the sign to 
the lecture. Something similar is true for diabetic patients. If I tell 
them to eat the Rice Diet, their next question would be: Could you 
explain to me why this would improve my disease? There is an old 
Roman proverb: SENECTUS NATURA LOQUATIOR. Old age by 
nature is more loquacious. So I will tell you something about an 
experience which I had many years ago. 

In the University Hospital of Heidelberg, where 1 was an intern 
in 1926, I did some experiments on dogs and rabbits in which I 
produced renal diabetes by phlorhizin. A paper of 23 pages was 
published in 1927 in the ‘‘Archiv fuer experimentelle Pathologie und 
Pharmakologie’’. It had very little text but the results of more than 
600 blood sugar determinations in graphs and tables. 

There was no technician and I had to do all the determinations 
myself in my “‘spare moments’’. The time required for taking the 
blood and the determination was not, as it is now 65 years later, a 
matter of seconds. (A young professor, whom I blamed a few years 
ago that he was spending too much money from his government 
research grant to hospitalize the patients, answered that otherwise 
he would have to draw all the blood samples himself. The actual 
determinations were then done by the technicians in the laboratories 
anyhow.) 

The results of my experiments were summarized in the final 
sentence: ‘‘Phlorhizin does not only produce renal and excretory 
glycosuria but an altered formation and utilization of sugar.’’ Graph 
5 illustrates one of the reasons for this conclusion. The blood sugar 
of this dog under normal conditions had returned to 80 mg. per 
100 cc 2 hours after an 100 gm. glucose load. The blood sugar of the 
same dog after phlorhizin was still elevated to 180 mg per 100 cc of 
blood even 4 hours after the glucose. 
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Graph 5 


4080 "120 160 200 240 280 320 360 400 440 Minuten 


Kurve 5. Hund 4. /. 20 Stunden niichtern: 100 g Glykose. I/. 20 Stunden 
nuchtern, 46 Stunden phlorhiziniert (1,0 g): 100 g Glykose. 


However, what I would like to tell here is about rabbits 3 and 4 
on the 17th, 18th and 19th of August 1926, and what their blood 
sugars did after injections of adrenalin. Table 1 shows that the blood 
sugars rose from 128 mg./100 cc to 198, from 135 to 243 and from 
76 to 173. 


552 


KEMPNER 


EFFECT OF ADRENALIN ON BLOOD SUGAR 


Datum und Zeit Blutzucker in mg% 


17. VIME.1926 17 Stund. niichtern 


115 20’ 128 
11° 30’ 1 mg Adrenalin 
subkutan 
11" 50° 129 
125° 168 
12* 50’ 196 
4 20’ 198 
2* 10’ 170 
3 00’ 145 
4 00’ 134 
5* 00" 104 
6* 30’ 95 
18. VHI.1926 63 Stund. Hunger 
9h 35’ 135 
10% 00’ 1 mg Adrenalin 
10° 30’ 221 
11* 30’ 241 
125 30’ 243 
1 45’ 189 
3* 20’ 165 
5h 45’ 115 
19. VINE.1926 16 Stund. ntchtern 
9» 30’ 76 
10* 00’ 1 mg Adrenalin 
11° 00° 144 
12 00’ 173 
1°00" 173 
2 00’ 136 
Table 1 
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In plain language: The sugar in the blood increases under the 
influence of adrenalin. Since adrenalin is normally produced by the 
adrenal gland, it is obvious that the blood sugar concentration in the 
body is not only regulated by the insulin from the pancreas, but like- 
wise by the adrenalin from the adrenal gland. 

It is often said a high blood sugar is caused by an inefficiency of 
the pancreas because of too little insulin, but one rarely hears that it 
is due to a hyperactive adrenal gland producing too much adrenalin. 
And “thereby hangs a tale’: DEPRESSION OF ADRENAL ACTIVITY 
BY REMOVAL OF SODIUM. 

I learned in the Medical School of Heidelberg where IJ gradu- 
ated, in the pre-steroid era, that in Addison’s Disease, the insuffi- 
ciency of the adrenal gland caused, for instance, by the gland’s 
destruction due to tuberculosis, one should give lots and lots of salt to 
raise the sinking blood pressure and blood sugar. So I thought to 
counteract an elevated blood pressure and an elevated blood sugar 
one should reduce salt to a minimum. 

This has proven to be useful in both conditions, irrespective of 
any other substances (derived, for instance, from fat or protein) 
which it might be possible to eliminate. But the removal of as much 
salt as possible, and the concomitant restriction of fat and protein, 
has certainly altered the course of vascular and metabolic disease. 

The first time I saw hemorrhages and exudates in the eyeground 
disappear from the eyegrounds of a patient under diabetes treat- 
ment with the Rice Diet was in 1943. The photographs were pub- 
lished 1945 in the North Carolina Medical Journal. 

Thirty-three years ago in cases of malignant diabetes, frequently 
the adrenal and/or pituitary glands, were surgically removed. The 
following statement was published: (Postgraduate Medicine 
24,4,1958). ‘’The Effect of the Rice Diet on Diabetes Mellitus with or 
without Retinopathy has been explained by Dr. H. Ruestow as due 
to a reversible inactivation of the pituitary and/or adrenal gland, 
achieving in a conservative and unbloody way what has been tried 
by hypophysectomy and adrenalectomy.” 

One of my patients from Chicago explained to me in a very 
unpleasant tone when I first met him and told him that his diabetes 
might disappear if he followed the appropriate diet: ‘‘Diabetes does 
not disappear. You inherit it from your father or grandfather or 
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some other member of your family,’’ and then he used a rather 
uncouth word. He turned out to be a rather good and nice patient 
and could soon do without any insulin or other medication although 
he had come to Durham taking 120 units of insulin daily. 

The most revealing thing I learned from my patients is that it is 
easier to blame one’s parents or grandparents and to have diabetes 
with all its unpleasant complications and daily insulin injections of 
more than 100 units, than to resist the divine taste of a high calorie, 
high protein, high fat and high sodium diet. 
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WHAT THE FIREFLIES TAUGHT US 
MORE THAN 50 YEARS AGO 


In memory of Dr. Mercedes Gaffron 
1908-1993 


To Antoine Laurent de Lavoisier we owe one of the most impor- 
tant fundamental biological laws: ‘’Pas de vie sans oxygene’’ — no 
life without oxygen. He was born in Paris in 1743. He was highly 
honored and was called the father of modern chemistry. He was 
decapitated with the guillotine in 1794, during the French Revolu- 
tion. His death sentence was signed also by Jacques Louis David, 
the famous painter of the Napoleonic Era, who had once painted a 
picture of Lavoisier’s family and was a friend of his wife. 

No life of any plant, no animal life, no human life without 
oxygen. And how many diseases are due to a lack of oxygen! 
“Lavoisier’’ I have said many times, sitting in front of my fireplace 
before using the bellows to revive the fire, and to my patients I said: 
what you call narcolepsy or stroke, I call insufficient oxygen in the 
brain. What you call heart attack, I call insufficient oxygen in the 
heart muscle. What you call impotence, I call insufficient oxygen in 
the testes and their surroundings. 

In 1939, I published three papers: 


1) “The role of Oxygen Tension in Biological Oxidations’’ (Cold 
Spring Harbor Symposia on Quantitative Biology (Vol. VIIL.) 

2) ‘‘Oxygen Tension and the Tubercte Bacillus’ (The American 
Review of Tuberculosis Vol. XL, No. 2) 

3) ‘The Metabolism of Human Myeloblasts and its Sensitivity 
toward Variations of Oxygen Tension”’ 


For paper #3, (American Journal of Physiology Vol. 126) I worked 
with Dr. Mercedes Gaffron, Before Dr. Gaffron got her medical 
degree in Munich, she had gotten her PhD degree in Berlin with a 
strangely titled dissertation ‘‘Examinations on the Perception of 
Movement in Dragonfly Larvae, Flies, and Fish’’ (Zeitschrift fuer 
Vergleichende Physiologie, Berlin 1937). Later, she was known for 
an important book on Rembrandt and was for many years a 
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Research Associate Professor in the Duke Department of Psychology 
and then a Research Associate in the Department of Medicine where 
she worked for many years with patients on the Rice Diet. Through 
her work with flies, she had become able to catch them as easily as I 
could turn a page in a book. | asked her to catch fireflies which, 54 
years ago, were plentiful here, illuminating the surroundings of 
Duke Hospital as well as my garden. These fireflies we kept in 
closed glass vessels. 

When we let oxygen-nitrogen mixtures with high oxygen con- 
centrations into these vessels, the flies lit up. When the concentra- 
tions were low, the glass remained dark. 

Recently a patient, who for over two years had been successfully 
using quinidine and low flow oxygen at night for nocturnal paroxys- 
mal atrial fibrillation, was admitted to the hospital because of a 
fracture. 

After oxygen had been omitted for a few days, this patient again 
had an attack of atrial fibrillation while asleep. When oxygen was 
re-instated, the pulse returned to normal. 

Sometimes 1 even have had the impression that I myself “lit 
up” through oxygen, because when the air in my laboratory became 
unbearable (Duke Hospital was airconditioned only after the arrival 
of Dr. Stead in 1947), | opened a big oxygen tank and I| thought | 
was better able to continue my work. 

But something more quantitative I learned from a patient 
(Reported in the 1955 Bulletin of the Walter Kempner Foundation) 
who was very short of breath, very obese and had a tendency to fall 
asleep regardiess of what he was doing. His weight on admission 
was 462.5 lbs. During the first five months on the rice reduction diet 
he lost 120 pounds. The oxygen pressure in his arterial blood 
increased from 68 to 85 mmHg and his complaints disappeared. 

In 1977, Dr. Barbara Newborg published a paper in the Federa- 
tion Proceedings (Vol. 36) ‘‘On the Effect of Weight Loss on Arterial 
Oxvgen Pressure,’’ Of 105 overweight patients, 87 had an average 
increase in their arterial oxygen pressure of 14.6 mmHg (from 69.9 
mmHg to 84.5 mmHg) after an average weight loss of 51 pounds. 

Maybe, the fireflies knew something that was not written in the 
textbooks of medicine. 


W.K. 
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